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THE FOOD ANALYSIS SDBMODEL
ABSTRACT
The Food Analysis Submodel is intended to provide
an estimation of the food situation for the next 50
years. It consists of a population, an economic, a
land use and a food production submodel as well as a
pricing mechanism. By choosing appropriate scenaria
it is possible to analyze the effects of population
policies and investment shlfts to the agricultural
sector.
I. YiliTHEl1ATICS OF THE MODEL
The M.P. Food Model uses an extensive list of variables
















Age group of the I - year-olds
Initial fertility coefficient
Fertility coefficient
Start of equilibrium birth control
Transition period to reach equilibrium
fertility coefficient
Fertility coefficient that leads to
population equilibrium
Sensitivity of babies to protein
deficiency
Sensitivity of old people to protein
deficiency
Time constant that indicates the
years that pass until E(a} - ED
drops to 37% of EO - ED (see model
equations)
Minimum daily protein consumption per






















Time delay in the effect of protein
deficiency
Array used to compute lagged daily
per capita protein consumption
Level of daily per capita protein
consurr'Ftion below which starvation
occurs
Daily per capita protein consumption
Protein per capita produced regionally
Protein distribution factor
Lagged daily per capita protein
consumption
Factor indicating food supply
situation
Mortality multiplier for babies





Normalized probability that a baby
dies
Normalized age-specific probability
to die, by age category
Accumulative sum of children that
died
CBR Crude birth rate
CGR Population growth rate







Inverse of (I - A), I denoting the




























Capital per output ratio, non-
agricultural sector
Gross regional product, non-
｡ ｧ ｲ ｩ ｣ ｾ ｬ ｴ ｵ ｲ ｡ ｬ sector
Capital stock, agricultural sector
ｃ ｡ ｰ ｩ ｾ ｡ ｬ per output ratio, agricultural
sector
Agricultural production (dollar value)
Agricultural production (dollar value)
computed within the economic model
Ratio of Y to YNA
Gross output, by sector
Intermediate demand, by sector
Intermediate demand, from agriculture
Coefficient relating UA to expenditures
on fertilizers etc.
Expenditures on fertilizer and related
productive factors




Additional investment shifted to
the agricultural sector
Shift of investment to the agricultural
sector, coefficient
Investment in agricultural sector,
coefficient
Investment in agricultural sector



































Imports of investment capital needed
Investment in non-land agricultural
capital stock
Investment in agricultural production,
coefficient
ｉ ｮ ｶ ･ ｾ Ｓ ｴ ｭ ･ ｮ ｴ in livestock development
Investment in livestock development,
coefficient













Intercept of linear equation relating
grain land to non-grain land
Slope of linear equation relating
grain land to non-grain land























Total land withdrawn for
urbanization etc.
Maximum grazing land
Cultivable land remaining that is
not yet cultivated
Ratio of withdrawn land to maximum
total land
Land withdrawal multiplier
Annual withdrawal of land for
urbanization etc.
Per capita land withdrawal




Total land for livestock support
Ratio of remaining cultivable land
to total cultivable land
Cultivated land developed
Development of grain land
Development of non-grain land










4. Food Production and Distribution Submodel
Non-agricultural product per capita
Capital per hectare
Productivity coefficient from CAPH
Productivity coefficient from
YNAPC
Grain production saturation level
Per hectare use of fertilizer etc.
Grain production per hectare
Slope of grain production function
at minimum level




































Slope of linear equation relating
GRGP to NGGP
Gross production of grain crops
Gross production of non-grain crops
Maximwm possible livestock due to
carrying capacity
Total livestock in animal units
Animal use ratio
Livestock price-land multiplier
Base price of livestock, by category
Development capital cost per
livestock unit, by category
Livestock numbers, by category
Livestock adjustment coefficient,
by category
Annual livestock development, by
category
Investment in livestock development,
by category
Meat from livestock coefficient, by
category
Gross regional food production, by
category
Gross regional meat production
Additional marine fish production
Catch of marine fish
}1aximum catch of marine fish
Maximum land under pond culture
Growth rate of marine fish production
Additional land under pond culture
Land under pond culture
Factor relating pond fish to land
under pond fish culture






1 = 1, ... ,8
GRGPK(l),
1 = 1, ... ,5
SPFTK(l),































Meat from fish, coefficient
Total meat from fish
Disaggregation coefficients of non-
grain crops
Disaggregation coefficients of grain
crops
\Vithdrawal for seed, by category, coefficent
Total seed, by category
Gross food supply, by type
Coefficients for livestock food
withdrawal, by type
Livestock food, by type
Food supply coefficients, by type
Gross human food supply, by type
Net human food supply, by type
Coefficients of food losses, by
type
Regionally produced food per capita,
by type
Calorie content coefficients, by
type
Protein content coefficients, by
type
Calories per capita, by type
Protein per capita, by type


















Total protein per captia produced
regionally
Animal protein per capita produced
regionally
Total regional animal protein
Total regional protein
Gross regional product per capita
Protein needs multiplier
Protein per capita consumption need
Protein per capita consumption, base
value
Surplus protein per capita
Protein deficit per capita




Regional daily per capita protein
supply
5. Pricing Mechanism
TPF Total fertilizer and related
productive factors














Base price of meat
Adjusted meat price
Grain price
Price of non-grain crops
Price of fish
Dollar value of grain production
Dollar value of non-grain production
Dollar value of livestock production
























Gross agricultural product per capita
Per hectare capital cost of land
development
Price of protein imports
Dollar value of food imports
Ratio of food imports to agricultural
product
Ratio of food imports to gross
regional product
Ratio of food imports to total imports
Dollar value of food exports
Ratio of food exports to gross
regional agricultural product
Ratio of food exports to gross
regional product
Ratio of FDXV9 to gross regional
product
Ratio of FDXV9 to gross regional
agricultural product
Value of food exported from region 1
to region 9
Protein exported from region 1 to
region 9
Ratio of PTX9 to total regional
protein
Ratio of PTX9 to regional protein
surplus
Energy required for plant food
production
Energy requirements coefficient
Ratio of energy production to energy
requirements in plant food production
Growth rate of fertilizer price
Growth rate of price coefficient PXK








FERTO t < KONTR
FERTt = FERTt _ 1 - (FERTO - FERTE) • FKt , KONTR < t < KONTR + INT
FERTE t > KONTR + INT
0.7/INT, KONTR < t < KONTR + 2 • INT/7
FKt = 1.4/INT, KONTR + 2 • INT/7 < t < KONTR + 5 • INT/7
0.7/INT, KONTR + 5 • INT/7 < t < KONTR + INT
PPCSAVt(I) = PPCSAVt _ 1 (I + 1) , 1=1, ... ,14
PPCSAVt(TL) = PTPCRt • PRODST • 1000/365
PROFACt = (PRONOR - XO)/(PROPCNt - XO) - 1.0
AMPFOt = PROFAC t • EO + 1.0
AMPFt CI) = PROFAC t • [LEO - EU) • expC - I/EA) + EU] + 1.0
1=1, ... ,85
AMPFt (86) = PROFAC t • EU + 1.0
BAB t =
86




= 0.5 • BABt • AMO • AMORT • AMPFO t + E APt (I)1=1
• AM ( I) • AI-10RT • AMPFt (I)
TOT1St =
15
0.5 • BABt • AI-10 • AMORT • ｾＱｐｆｏ + E APt(I)1=1
• AM (1) • AMORT • AMPF t (I)
CBRt = BABt/POPt
= TOTt/POPt
APt +1 (1) = BABt • (1.0 - 0.5 • AMO • AMPFO t • AMORT)
AP t +1 (1) APt(1 - 1) • (1 - AMORT· AM(I - 1)
• AMPF t (I - 1)) , I = 2, ..• , 85
AP t +1 (86) = APt (86) • (1 - AMORT· AM(86) • AMPF t (86))
+ APt (85) • (1 - AMORT • AM ( 85) • AMPF t (85) )
2. Economic Model
CNAt = CNAt _ 1 • (1 - DNA) + 1NAt
-12-
CDNAt = CNAt • DNA
Zt(I) = AINV(I,1) • YAt + AINV(I,2) • YNAt ' I = 1,2
UAt = A (2 , 1) • Zt (.2)
UAFt = UAt • UAFK
I t +1 = GI • YNAt • SYSYNAt
lASt = (IAKS t - IAK) • It > 0.0
IAKSt = from time-series
SUAF t = UAFt + (.1 - K11 • lASt
INA = I ｾ IA - (1 - K1) • lASt t t· t
I = 1,2
-13-
IMNt = I - IRtt
IAPt = IAPK • IAt
IALVt = IALVK . IAt
IALD t = IA - IAPt - IALVtt
Ct = GC
. Yt
Gt = GG • Yt
Mt = GM
. Yt
MAt = MAK . Mt
MIt = max(Mt -MA I IMNt )t
MC t = Mt - MAt - MI > 0.0t
3. Land Use Model
CLGRt +l = CLGRt + CLDGRt - CLWGRt ｾ CLGRt
-14-
CLAWt = TLAWt • CLM/TLM
CLWt = TLWt • ｃｌｍＯｔｾＱ
CLNG t = TA + TB • CLGRt
CLRt = CLM _. CL t - CLWt > 0.0
4. Food Production and Distribution
-15-
PTFC t = f (CAPHtl
ZPHGt = (TPFt • GZPHK/CLGRt ) • 1000
GRPHt = FAt - (FAt - FB) • exp( - FC • ZPHGt/(FAt - FB»
NGGP t = FD + FE • GRGP t
= RLLVS • TLLS t
L SLVt (I) • SLVK (I)
1=2,4,5,9
LVPLt (I) = PXLVP (11 • J{LVPL11t ' I = 1, ... ,9
UALVt(I) = IALVt • SLVt(Il • SLVK(Il/SLVAt ' 1=1, ... ,9
-16-
ALVI t CIl = UALVt CI)/LVPLt (I) , I = 1, ... ,9












AWFMt = FWCMt • AWFMK
AUFWPt = UFWPt • WB
FWCPt = UFWP t • UFWPK
UFWP t +1 = UFWP t + AUFWPt < FWPM
FWCMt +1 = FWCMt + AWFMt < FWMM
FWT t = FWCTt • FWCNTK
FGP t (13) = FWT t
FGP t (13 + I) = NGGPt • NGGPK(I) , 1=1, ... ,8
FGPt (21 + I) = GRGP t • GRGPK(I) , 1=1, .•. ,5
-17-
FTS t (I) = FGP t (I) • (1 - SPFTK (I) ) ,
FTN
t
(I) = FTG t (I) • (1 - XHMLF (I))























PTPCN t = PTPCB • PTNMt
SPTPCt = max (PTPCRt - PTPCNt , 000)
DPTPCt = max(PTPCNt - ｐｔｾｃｒｴＧ 000)
PTNt = PTPCNt · POP t /100000
DPTt = DPTPC t · POPt /100000
SPTt = SPTPCt · POP t /1000 00
PTPCDRt = PTPCRt /365
5. Pricing Mechanism
PXLVP t = PXLV 0 PXLVK • PXKt
GRVt = GRGP t • PXGR • PXKt
NGVt = NGGP t • PXNG
. PXKt
LWt = SLWt • PXLVP t
FSVt = FWTt • PXFS t • PXKt
YAt = GRVt + NGVt + LWt + FSVt
-19-
YAPCt = YAt/POPt
CCLDHt = f (FCLRt )




_1 . (l + RPXPK'
PXPFt = PXPFt _1 . (1 + RPXPF)
FDl1YRt = FDNVt/Yt
FDX9YRt = FDXV9t /Yt
FDX9ARt = FDXV9t /YAt
PTX9RRt = PTX9t /PTRt
PTX9SRt = PTX9t /SPT t
ENZ t = TPF t • ENZPLK
ENZFR = CLPCRt • POP t /ENZ t /1000
-20-
II. TEID1INAL INPUT AND DATA BASE
A. Requests from the Model
Playing with the model requires the input of some
specific parameters from the keyboard. For this purpose
the model issues some appropriate statements on the keyboard.
Following each request there is an example for the expected
input. This example is ｰ ｲ ｩ ｭ ｡ ｾ ｩ ｬ ｹ intended to show the user
the format by which the data are to be entered rather than
to give a meaningful set of data.
During a session some or all of the following requests
may be issued:
"ENTER REGION, E.G. 09"
At this the user of the model should enter the number of
the region for which he intends to run the model (see
Table 1). (At the moment data are available only for
regions 01 and 09, i.e. North America and South East Asia.)
"ENTER SCENARIO NUMBER, E.G. 06"
There are some scenaria that are already implemented, which
may be found in Table 2. If you want to run the model for
one of these scenaria you have to type in the corresponding
number at this request. If you want to specify parameters
yourself you must type "99".
"IF YOU WANT TO ENTER SCENARIO WITH THE CARD READER
TYPE III AND HIT ICR I OTHERWISE TYPE 10 1 "
This provides the possibility of entering scenario 99 either
from the card reader or from the keyboard.
"SCENARIO NU.HBER NON-EXISTENT--TRY AGAIN"
This message will be issued if you have typed in a non-
existing scenario number. Subsequently you will be asked
again for a scenario number.
"ENTER EQUIL. CONTROL START/SPAN, E.G. 1985/35"
-21-
At this you must enter the year in which fertility control
should start, and the number of years after which the
equilibrium fertility factor will be reached (for more
details see [1]). The format to be used is I4,lX,I2.
"ENTER PRONOR,EO,EU,EA,XO,TL,PRODST, E.G.
44./1.0/0.5/10./0.0/0.0/1.0"
These parameters are used to cJmpute the mortality multiplier
due to lack of protein (for more details see [1]). If you do
not want to consider lack of protein you must use EO = EU =
0.0. The input format is shown in the above request (i.e.
7 (F 3 .0, IX) ) .
"ENTER UAFK,Kl,IAPK,IALVK,IAFK, E.G•• 14/0.1/0.5/
.05/0.0"
These parameters are used in the economic submodel to compute
the distribution of investments in the agricultural sector
(for more details see [3]). The input format is again shown
in the request (i.e. 7(F3.0,lX)).
"ENTER INVESTHENT SHIFT PARAMETERS, E.G. 0.063/
0.145/0.145/0.145/0.063/0.063"
This time-series which gives the factor of additional
investment to the agricultural sector in time-steps of ten
years is used to investigate different investment policies.
The input format as shown is 6(F5.3,lX).
"ENTER LAND WITHDRAWAL PER CAPITA E.G. 0.001"
This factor is used to calculate the withdrawal of land
due to population growth.
"ENTER GZPHK, E.G. 0.666"
This factor is used to calculate the fraction of fertilizer
and other productive factors devoted to grain production.
"ENTER RPXPF,RPXPTM,RPXPK, E.G. 0.025/0.025/0.025"




The values of NDRU(I), I = 1,21 are used to control the
output provided by the model which consist of 11 tables and
10 plots. The array is entered by format (121).




In ｴ ｨ ｾ M.P. World Model the world







04 Rest of Developed Countries (i.e. Israel, South
Africa, Australia, New Zealand)









There are some scenaria with special
sets of parameters available (Table 2).
If you want to specify your own
parameters you must enter 99.
Start of the equilibrium policy;
must be a multiple of 5, e.g. 1975,
1985, 2000, etc. If you do not want












Length of transition interval,
i.e. number of years from the start
of the equilibrium policy until the
equilibrium fertility factor is
reachedi must be a multiple of 7,
e.g. 0,14,35 etc.
Dailv amount of per capita protein
intake (in grams) below which
starvation occurs.
Sensititivity of babies to protein
deficiency.
Sensititivity of older people to
protein deficiency.
Time constant that indicates the
number of years that pass until E(a)
- EU drops to 37% of EO - EU, where
E(a) is defined as
E(a) = (EO - EU) • exp ( - a/EA) + EU
(·'Age specific sensitivity to protein
deficiency" )
Minimal per capita protein consumption
(in grams) per day below which all
people die due to a lack of protein.
Time delay in the effect of protein
deficiency (in years) .
Protein distribution factor 0 <
PRODST < 1 which takes into account
inadequacies, and inequities in the
distribution system which can occur











IAKSA(Il, I = 1,6
-24-
Fraction of additional investment to
agricultural capital stock.
Investment in fishery, coefficient
Investment in agricultural production,
｣ ｯ ･ ｦ ｦ ｾ ｾ ｩ ･ ｮ ｴ
Investment in livestock, coefficient
Per capita land withdrawal, base
value (in ha) .
Fraction of fertilizer and other
productive factors devoted to grain
production, coefficient. This
coefficient is used to allocate
fertilizers and other productive
factors to grain crops.
Rate of price increase, fertilizers
and productive factors.
Rate of price increase, protein
imports.
Expenditure on fertilizer and
related productive factors, coefficient.
Ratio of base price increase for
calculation of the value of
agricultural production.
Coefficient for shift of investment
to agricultural sector in time-steps
of 10 years, i.e. for 1975, 1985,
1995, 2005, 2015 and 2025. This
time-series is the main tool to
investigate different investment
policies. In order to avoid
unreasonable changes in food
production IAKSA(l) ought to be set
equal to IAK.
DRU ( I), I = 1,21
B. Data Base
-25-
In order to get only a selection of
the 21 pages of available output you
may specify NDRU(I) = 1 to get the
I-th page of printout or NDRU(I) = 0
to suppress it.
In addition to a file which contains the prepared sets
of scenario data, the food model uses three files which
provide the basic data for the different submodels. You
can find the formats that are used to .read in the data,
and the location of data within the file in the listing of
the FORTRAN--program.
The following notations are used for data read from
device number 3.










Region label with up to 24 characters
2 • 2 input-output matrix for two-
sector economic model
Capital agricultural sector (for
1975 in 109 US $)
Capital non-agricultural sector





Gross regional product (1975 in 109 US $)
Capital per output ratio, non-
agricultural sector
Energy requirements, coefficient





























.Haximum total land (in 106 hal
Total land withdrawn for urbanization
and economic development (1975 in
106 hal
Maximum cultivable land (1975 in
106 hal
Cultivated grain land (1975 in 106
hal
Subscript of linear equation relating
non-grain land to grain land
(CLNG = TB • CLGR + TA)
Slope of linear equation relating
grain land to non-grain land
Capital cost for land development
3per hectare (10 US $/ha)
Initial value for 1975
Base price of meat (103 US $/ton)
Meat price coefficient
:Price coefficient
Price of grain CI03 US $/ton)
Price of non-grain (103 US $/ton)




Price of fertilizer and other
related productive factors
(103 US $/tonl
Price of protein imports (10 3 US
$/ton)
The following data are read from device number 1:
AP (J), J = 1, 86
AM(J), J = 1,86





Population numbers by one year age
groups, initial values for 1975 (in
millions of people)
Age-specific mortality distribution
by one year age groups.
Age-specific fertility by one year
age groups
Fertility factor for 1975
Fertility factor that leads to
population equilibrium
Mortality factor for 1975
Mortality factor for babies (1975)
The following data are read from device number 4 :
SLVK(J), J = 1,9
PXLVP(J}, J = 1,9
CLK lJ}, J = 1, 26
PTK(J}, J = 1,26
Coefficients to correct individual
categories of livestock for purposes
of aggregating to a single base unit,
by livestock category
Livestock price, base value, by
category (103 US $/individual)
Calorie content, coefficient by
category (cal/gm)

















SLV (.Jl, J = 1,9
-28-
Minimum level for grain productivity
per ha (metric tons)
Slope of grain productivity curve
at minimum level
Intercept of linear equation relating
non-grain yield to grain yield
Slope of linear equation relating
non-grain yield to grain yield
Land livestock support rate
Growth rate of marine fish
production
Fish pond growth rate
Relationship between land use and
pond fish, factor
Catch of marine fish (initial value
for 1975 in 106 tons)
Heat from fish, coefficient
Land in pond culture (1975 - value
in 106 ha)
Maximum fish production in fish
ponds (10 6 tons)
Maximum catch of marine fish
(l06 tons)
Coefficients which disaggregate
non-grain crop production into 8
categories
Coefficients which disaggregate
grain crop production into 5
categories
Total livestock by type
SLVMK(J), J = 1,12
SPFTK(J), J = 1,26
LSFTK(J), J = 1,26
FFTK(J), J = 1,26
XHMLF(J), J = 1,26
III. OUTPUT
-29-
Meat from livestock coefficient, by
type (the types of animal food
considered are: beef and veal,
lamb and mutton, horse meat, other
meat, honey, eggs, poultry, edible
offal products, milk, cheese and
butter)
Withdrawal for seed, by category,
coefficient
Withdrawal for livestock food, by
category, coefficient
Total human food supply, by type,
coefficient
Household and market losses, by
type, coefficient
The M. P. Food r10del provides quite a voluminous output.
The first page shows the region label and the scenario
number as well as a reproduction of the input scenario. The
variables listed have the following ｭ ･ ｡ ｮ ｩ ｮ ｧ ｾ






Capital per output ratio, non-
agricultural sector


























Maximum total land (in 106 ha)
Total land withdrawn for urbanization
and economic development (initial
value for 1975, in 106 ha)
Maximum cultivable land (in 106 ha)
Subscript of linear equation
relating grain land to non-grain
land
Slope of linear equation relating
grain land to non-grain land
Cultivated grain land (initial value
for 1975, in 106 ha)
l1inimum level for grain productivity
per ha (treated constant for each
region)
Slope of grain productivity curve at
minimum level
Intercept of linear equation in
which production of non-grain crops
per ha is calculated as a function
of the production of grain crops
Slope of linear equation in which
non-grain production is calculated












Land livestock support rate
Growth rate of marine fish production
Fish pond growth rate
Relationship between land use and
pond fish
Catc.J of marine fish (in 106 tons)
Meat from fish, coefficient
Land in pond culture (in 106 ha)
Total livestock, by type; the types
of livestock considered are cattle,
pigs, sheep and goats, horses, other
large animals (mules, asses, buffaloes
and camels), bees, chickens, all
poultry and dairy animals. Livestock
numbers are in million of individuals
(only for bees there is the honey
production in thousands of metric
tons). For more details see [2].
Coefficient to correct individual
categories of livestock for purposes
of aggregating to a single base





3Base price of meat (10 US $)
Meat price coefficient
Price coefficient (initial value
for 1975)
PXGR Price of grain crops (10 3 US $)
PXNG Price of non-grain crops (10 3 US $)
PXFS Price of fish (10 3 US $)
PXPF
-32-
Price for fertilizer and other
related productive factors (initial
3
value for 1975), (10 us $/ton)
After that you can produce an output of up to 21 pages
consisting of 11 tables and 10 plots, which will be described
subsequently. The output is controlled by the array NDRU(I),
I = 1,21 which you have to ･ ｲ ｾ ･ ｲ from the keyboard at the
corresponding request from the program (see section II). As
described before you have to set NDRU(I) equal to 1 if
you want to get the I-th page and equal to 0 if you want to
suppress it.
Page 1: Population Indicators
This page contains 9 time-series for the years 1975-
2025 concerning the population sector. The different columns










Total population number (in millions)
Number of babies (in millions)
Number of deaths (in millions)
Fertility factor (not to be mixed
up with crude birth rate)
Mortality factor (not to be mixed




Number of dead children (i.e.
accumulated number of dead children
up to an age of 15 years)
-33-
Page 2: Capital
This page provides time-series of some relevant economic













Gross regional product, agricultural
sector, computed within the pricing
mechanism using the output of the
food-production submodel
Gross regional product, agricultural
sector, computed within the economic
sUbmodel. The values of YAX have been
retained so that they can be compared
with YA, but they do not have any
effect on the computations of the
model
Gross regional product, non-
agricultural sector
Regional product, per capita (10 3 US $/ha)
In order to investigate different investment policies
several investment indicators are shown on this page. Again














Page 4: Land Indicators
-34-
Investment in non-land agricultural
capital stock
Investment in livestock development
Investment in land development.
This page presents the ou._put from the land-use submodel.











Land cultivated with non-grain crops
Cultivated land ( = grain land +
non-grain land)
Cultivated land developed annually
Total cultivable land withdrawn
Cultivable land remaining
Total land for livestock support
Fraction of cultivable land remaining
to total cultivable land
Capital cost for land development
per ha (103 US $/ha)






Total expenditures on fertilizer
an related productive factors (units are
billions of US $)
Price of productive factors (103
US $/ton)
Use of fertilizer and related
productive factors (kg/ha)
Grain production per ha (ton/ha)







Gross production, non-grain crops
(l06 tons)
Energy required for plant food
production (1012 cal)
Ratio of energy in produced food to
that required for plant food
production.
In order to investigate the effects of increased










per capita (103 $/cap.)
Productivity coefficient from infra-
structure
Agricultural capital per ha
(103 US $/ha)
Productivity coefficient from capital
investment
Saturation level for grain production
(ton/ha)
see description of page 5
Page 7: Livestock and Fish




Meat from fish (106 tons)
Total livestock number (corrected to







Total livestock supportable on
available grazing land in million
of individuals
Ratio of total livestock to maximum
livestock supportable
Livestock, price-land multiplier,
whicr. is a function of SLVAR
Investment in livestock development
(109 US $)
Page 8: Protein Indicators
In order to analyze the regional food situation some
protein indicators have been defined:










Annual protein per capita produced
regionally (kg/cap.)
Regional protein deficit (106 tons)
Per capita protein deficit (kg/cap.)
Regional protein needs (106 tons)
Animal protein produced regionally
(106 tons)
Animal protein per capita, regional
(kg/cap. )
Ratio of protein per capita supply
to needs
Regional daily protein per capita
(kg/day)
Regional protein surplus (106 tons)
-37-
Page 9: Pricing
This page shows the dollar values of food production:

















Dollar value, grain production
(l09 us $)
ｄ ｯ ｬ ｬ ｡ ｾ value, non-grain production
(10 9 liS $)
Total meat production from livestock
(l06 tons)
Dollar value, livestock production
(l09 US $)
Dollar value, fish production
(l09 US $)
Dollar value of food imports
(l09 US $)
Ratio of food imports to agricultural
production
Ratio of food imports to total GRP
Ratio of food imports to total imports
Total imports (109 US $)
Price of protein imports (10 3 US $/ton)
9Dollar value of exports (10 US $)
Ratio of food exports to agricultural
production
Ratio of food exports to total GRP
Ratio of food exported from region 1






Ratio of food exported from region 1
to region 9 to total GRP (not
implemented)
Ratio of protein exported from
region 1 to region 9 to total protein
ｰ ｲ ｯ ､ ｵ ｾ ｾ ､ regionally (not implemented)
Ratio of protein exported from
region 1 to region 9 to regional
protein surplus (not implemented)
The following ten pages are graphical representations
of the above tables. Therefore, they will not be discussed
in detail:
Page 12: Plot of population indicators (POP,BAB,TOT,TOT15)
Page 13: Plot of population growth indicators (CBR,CDR,CGR)
Page 14: Plot of economic indicators (Y,YA,YAX,YNA)
Page 15: Plot of investment indicators (I,IA,INA,IR,IMN)
Page 16: Plot of land indicators (CLD,CL,CLGR,CLW,CLR)
Page 17: Plot of food production (FWT,SLVA,GRGP,NGGP)
Plot 18: Plot of protein indicators (PTN,PTR,DPT,SPT)
Page 19: Plot of protein per capita (PTPCR,PTA,PTR,DPTPC,PTPCN)
Page 20: Plot of imports (FDNAR,FmlYR,FDMMR)
Page 21: Plot of exports (FDXAR,FDXYR)
IV. BATCH VERSION OF THE H.P. FOOD HODEL
To use the facilities provided by the TH Vienna a
batch version of the M. P. Food ｾ ｬ ｯ ､ ･ ｬ has been implemented
on CYBER 74. In this batch version a few additional features
have been incorporated which are described below.
In order to treat the investment shift to the agricultural
sector appropriately a mechanism has been built that adjusts
the scenario variable IAKS in such a way that no starvation
occurs, but also no surplus protein is produced. This
mechanism can be especially helpful when investigating the
impact of population policies.
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Economic aid or a food aid program may be specified
exogenously by means of the time-series AIDF and AIDT (11 data
points for each time-series).
Last but not least, ｾ ｾ ｘ ｉ ｙ ｒ is not fixed ( = 2025) but
may be set equal to ｾ Ｐ Ｗ Ｕ for studying the long-term behaviour
of the model.
Due to these changes in ｾ ｾ ･ program the data base is
also slightly different from that already described. The
whole data base (together with the scenario data) is read
from device number 1. The actual location of the data may
be found from the program listing and the examples that are
given at the end of this section.
There are two additional parameters NFLAG and NPER which
denote the following:




IAKS is determined so that after
a period of NPER years no
starvation occurs (if possible:
IAKSA is subject to IAK < IAKS < 1).
A time-series for IAKSA must not
be given.
IAKS is calculated according to
the time-series IAKSA. The program
assumes that the time increments
of IAKSA are 10 years. So the
number of data points depends on
ｾ ｭ ｘ ｉ ｙ ｒ (e.g. 6 data points for
MAXIYR = 2025).
This parameter denotes the length
of the period over which IAKS is
optimized in the sense that no
protein deficit or surplus occurs
after that period, provided a value
of IAKS can be found that obeys to
IAK < IAKS < 1.
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Assuming that the computations
start at year t this is done by
o
solving the equation
PTPCNt +NPER - PTPCRt +NPER = 0
o 0
numerically. This yields a value
IAKSto+NPER. The values IAKSto+I
I = 1, ... ,NPER-l are determined by
means of linear interpolation
between IAKSto and IAKSto+NPER.
After that the computations
consider the interval to + NPER to
t + 2 • NPER etc.
o
The values for AIDT and AIDF are read by format (11F6.2).
They correspond to 5 year or 10 year increments for MAXIYR =
2025 or }ffiXIYR = 2075 respectively.
The output of the model provides now an additional page
that will be printed if NDRU(12) = 1. The actual printing
of the provided plots can be controlled by means of NDRU(I),
I = 13, ... ,22 (see Chapter III).
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EXM1PLE 1. Sample set of data for the batch
version of the Food ﾷ ｾ ｩ ｯ ､ ･ ｬ (without· --
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LISTING 1. Batch version of the Food Model
used at Ttl Vienna





DIMENSION ａ Ｈ Ｒ Ｌ Ｒ Ｂ ｎ ａ ｍ ｅ Ｈ Ｑ Ｒ Ｉ Ｌ ａ ｐ Ｈ ｾ ｨ Ｉ Ｌ ａ ｆ Ｈ Ｘ ｢ Ｉ Ｌ ａ ｍ Ｈ ｂ ｢ Ｂ ｓ ｌ ｖ ｋ Ｈ Ｙ Ｉ Ｌ ｐ ｘ ｌ ｖ ｐ Ｈ Ｙ Ｉ Ｌ
1CLI( (26) ,PTK (2b) ,SPFTK ＨＲｾＩ ＬｌＵｆＭｔｋＨＲｾＩ ,FFTK(2b) ,NGGPI((B) ,GRGPK(5),
Ｒ ｓ ｌ ｖ Ｈ Ｙ Ｉ Ｌ ｓ ｌ ｖ ｍ ｾ Ｈ Ｌ ＿ Ｂ ｘ ｾ ｍ ｌ ｆ Ｈ Ｒ ｢ Ｉ Ｌ ｐ ｐ ｃ ｓ ａ ｖ ｃ Ｑ Ｕ Ｉ
IJ P1 EI\: SI () 1\1 I" KS A ( 12 )
o I ｾＬｅ '" S ION Df.l UPOP ( q , 10 1) , DR LI f C1 ( 11 , 101) , OR UE. C2 ( B , 1(1) ,OR ULAN (q , UH)
1 ,DR UFO 1 ( 10 , lit 1) ,I) RUFO 2 ( 7 , 1':)1 ) ,DR LJ f 0 3 ( b , UH ) , D!o( UFO 4 ( 10 , 101 ) ,
2uｾｷ p ｾ t (6 ,11tH) , [) RUP ｾ 2 ( 6 , 10 1) , DR UPR3 ( 7 , UH )
Dlt1E"'SION OL.D(15S' ,AIOT(") ,AIOr(11)
CD'Hl()t\, luRU(KI OHUPOP,pRutCl,DRUEC2,ORULAN,ORUF01,
ｬ ｕ ｒ ｕ ｾ ｄ Ｒ Ｌ ｮ ｒ ｕ ｆ Ｐ Ｓ Ｌ ｏ ｾ ｕ ｆ ｏ ｾ Ｌ ｄ ｒ ｕ ｐ ｒ Ｑ Ｌ ｏ ｒ ｕ ｐ ｈ Ｒ Ｌ ｏ ｒ ｕ ｐ ｒ Ｓ Ｌ ｎ ａ ｍ ｅ
Co (1 r' 0 ｲｾ I A I I 1ST AT, I If R, IRE G, IS CEN
ｃｏｍｾＧｏｾ IARI ｐ ｔ ｐ ｃ ｒ Ｌ ｃ ｌ ｐ ｃ ｒ Ｌ ｐ ｔ ｐ ｃ ｾ Ｌ ｐ ｔ Ｎ ｐ ｃ ｒ Ｌ ｐ ｏ ｐ Ｌ ｃ ｇ ｒ Ｌ ｉ ａ ｌ ｄ Ｌ ｃ ｃ ｌ ｄ ｈ Ｌ ｹ Ｌ ｙ ａ Ｌ ｙ ｎ ａ Ｌ ｃ
ｬ ａ Ｌ ｃ ｬ Ｌ ｃ ｌ ｇ ｉ ｾ Ｌ ｔ ｌ ｌ ｓ Ｌ ｦ ｃ ｌ ｾ Ｌ ｉ ｾ ｌ ｖ Ｌ ｔ ｐ ｦ Ｌ ｓ ｕ ａ ｆ Ｌ ｐ ｘ ｐ ｆ Ｌ ｇ ｾ ｇ ｐ Ｌ ｎ ｇ ｇ ｐ Ｌ ｓ ｌ ｖ ｖ Ｌ ｦ ｗ ｔ Ｌ ｍ Ｌ ｓ ｐ ｔ Ｌ ｐ ｔ
2k,ENZPLK,ENZFR ,tNZ,SAVV,IAFK,IAFV,YPC,DPTPC
CUI" /1 0NIP 0P I I I( 0" Tｾ ,IN T
COMP1GN IPOPRI PRONOR,EO,EU,EA,X0,TL,CBR,COR,FERT,AMORT,TOT,TOT15,
ｬ ｐ ｒ ｏ ｄ ｓ ｔ Ｌ ｆ ｅ ｒ ｔ ｅ Ｌ ｆ ｅ ｒ ｔ Ｐ Ｌ ａ ｍ ｾ Ｌ ａ ｐ Ｌ ａ ｆ Ｌ ａ ｍ
. ｃｏｍｍｏｾ I(CONI ｍ ａ Ｌ ｕ ａ ｆ ｋ Ｌ ｉ Ｔ ｉ Ｈ ｓ Ｌ ｋ ｬ Ｌ ｉ ａ ｐ ｋ Ｌ ｉ ａ ｌ ｖ ｋ Ｌ ｍ Ｎ ｾ Ｌ ｙ ａ ｘ Ｌ ｍ ｃ Ｌ Ｎ Ｌ ｄ ａ Ｌ ｄ ｎ ａ Ｌ ｑ ｎ ａ Ｌ
ｬ Ｑ ａ ｋ Ｌ ｉ ｒ ｾ Ｌ ｇ ｉ Ｌ ｇ ｃ Ｌ ｇ ｇ Ｌ ｇ ｍ Ｌ ｉ ａ Ｌ ｃ ｎ ａ Ｌ ｉ ｎ Ｎ Ｌ ｉ ｎ ｖ Ｌ ｉ ａ ｓ Ｌ ｉ ａ ｐ Ｌ ｉ ｍ ｎ Ｌ ｉ ｒ Ｌ ｔ ａ ｉ ｏ ｒ Ｌ ａ ｉ ｏ
ｃ ｏ ｾ ｍ ｏ ｎ ILANO!I TLwPCR,TLH,TLW,CLM,TA,T6
COM ｾＱｄ NIL. AND 0 I CLNG, CL 0 , CLW
ｃｏｾｾｾｕｎ IFOII ｇ ｚ ｐ ｈ ｋ Ｌ ｆ ｂ Ｌ ｆ ｄ Ｌ ｆ ｅ Ｌ ｆ ｃ Ｌ ｒ ｌ ｌ ｖ ｓ Ｌ ａ ｗ ｆ ｍ ｾ Ｌ ｗ ｂ Ｌ ｕ ｆ ｗ ｐ ｋ Ｌ ｕ ｆ ｗ ｐ Ｌ ｆ ｗ ｃ ｍ Ｌ ｆ ｗ ｃ ｎ
lTK,SLVK,PXLVP,'cLK,PTK,SPfTK,LSFTK,FFTK,NGGPK,GRGPK,SLV,SLVMK,XHMLF
2 , f '" P P1 , F WMM
ｃｏｾｍｏｎ IFOOI OPT,PTN










ｒ ｅ ａ ｏ Ｈ Ｑ Ｌ Ｘ Ｐ ｾ Ｓ Ｉ MAXIYR
ｾ ; Ｈｾｾｘｉｙｾ • ISTAT)/10 + 1
ｾｅａｏＨＱＬｬｓＰＰＩ (NAME(J),J=1,12)
ｒ ｆ Ｎ Ｂ ｦ Ｉ ｃ Ｑ Ｌ ｬ Ｈ ｬ Ｑ ＿ Ｇ ｾ Ｉ A
ｾｆＮａｮＨＱＬＩＰＲＵＩ ｃａＬｃｎａＬｄａＬｄｾａＬｹＬｑｎａＬｅｎｚｐｌｋ
RFAD(1,1025) IAK,IRK,GI,GC,GG,GM,MAK
RfAO(!,le2S) ｔ ｌ ｾ Ｌ ｔ ｌ ｗ Ｌ ｃ ｌ ｍ Ｌ ｃ ｌ ｇ ｒ Ｌ ｔ ａ Ｌ ｔ ｂ Ｌ ｃ ｃ ｌ ｄ ｈ
ｈ ｅ ａ ｄ Ｈ Ｑ Ｌ Ｑ Ｐ ｩ ｾ Ｉ PXLV,PXLVK,PXK,PXGR,PXNG,PXFS,PXPF,PXPTM
c
ｾｅａｮ･ｬＬｨＰＰｾＩ (AP(J),J=I,86)
ｾ ｅ ａ ｏ Ｈ ｉ Ｌ ｢ ｲ ｾ ｾ Ｉ Ｈ ａ ｍ ｛ ｊ Ｉ Ｌ ｊ ］ Ｑ Ｌ Ｘ ｾ Ｉ
ｾ ｴ Ｂ ｉ ｊ Ｈ Ｑ Ｌ Ｖ ｾ ｾ ｾ Ｉ (AF(J),J=1,8b)
ｒ ｾ ｾ ｄ Ｈ Ｑ Ｌ ｨ ｾ Ｘ ｾ Ｉ ｆ ｴ ｾ ｔ Ｐ Ｌ ｆ ｾ ｒ ｔ ｴ Ｌ ａ ｍ ｏ ｾ ｔ Ｌ ａ ｍ Ｐ
c
RE An(1,700V) (SLVKeJ),J=1,9)






H to AD (1 ,7; ｾ r: " , (P T K (J ) , J =1 , 2 b)
ｾ ｴ ａ ｾ Ｈ Ｑ Ｌ Ｗ ･ Ｌ Ｑ Ｒ Ｉ ｆ ｂ Ｌ ｆ ｃ Ｌ ｆ ｄ Ｌ ｆ ｅ Ｌ ｒ ｌ ｌ ｖ ｓ Ｌ ａ ｗ ｆ ｍ ｋ Ｌ ｗ ｂ Ｌ ｕ ｆ ｾ ｐ ｋ Ｌ ｆ ｗ ｃ ｍ Ｌ ｆ ｗ ｃ ｎ ｔ ｋ Ｌ ｕ ｆ ｗ ｐ Ｌ ｆ ｗ ｐ
I M,FWMM
ｒｅａｮＨＱＬＷＰｾＰＩ (NGGPKeJ),J=1,6)
Rt An(1,70rl' Ｈ ｇ ｒ ｇ ｐ ｋ ･ ｊ Ｂ ｊ ｾ Ｑ Ｌ Ｕ ｾ
ｫ ｅ ａ ｄ Ｈ Ｑ Ｌ Ｗ ｲ ･ ｾ Ｉ ｲ ｓ ｌ ｖ ･ ｊ Ｉ Ｌ ｊ ｾ Ｑ Ｌ Ｙ Ｉ
ｒ ｴ ａ ｏ Ｈ Ｑ Ｌ Ｗ ｖ ｾ ｾ Ｇ Ｈ ｓ ｌ ｖ ｍ ｾ Ｈ ｊ Ｉ Ｌ ｊ ］ Ｑ Ｌ Ｑ Ｒ Ｉ
ｒ ｅ ｾ ｏ ･ ｬ Ｌ Ｗ ｾ ｾ ｚ Ｉ Ｈ ｓ ｐ ｆ ｔ ｾ Ｈ ｊ Ｂ ｊ ｃ ｬ Ｌ Ｒ ｾ Ｉ
ｾ ｦ ｾ ｄ Ｈ Ｑ Ｌ Ｗ ｶ ･ ｾ Ｉ (LSFTK(J),J=1,2b)








If'(NFLAG.EQ.l) GO TO 92
ｾ ｣ ａ ｏ Ｈ ｉ Ｌ Ｑ Ｑ ･ ･ Ｇ Ｉ CIAKS4(JJ),JJ=1,t<)
92 ｾ ｅ ａ ｏ Ｈ Ｑ Ｌ Ｑ Ｐ Ｓ Ｐ Ｉ eAIGT(JJ),JJ=1,11)







ｾｒｉｔｅ･ｱＬＵｾｾＱＩ (NAMECJ), J=1,12) , IseEN
1':RITt (9, Ｒ ｾ ｃ ｩ ｬ Ｐ Ｉ
ｷ ｾ ､ ｈ Ｎ Ｈ ｱ Ｌ Ｒ Ｑ Ｐ Ｐ Ｇ
, \oj ｉｾ 1TE(q, 22 It) Vl ) K0 NTR, I NT, PRO NOR, EO, EU, EA, X" , Tl. , PRO 0ST
ｾｬ＼ｬｔｬＺＨＹＬＲＨｊｪｬｖＱＩ
I,/PITt:. e9, 21 HI)
ｾ ｒ ｉ ｔ ｾ Ｈ ｱ Ｌ Ｒ ＿ Ｑ ｾ Ｉ ｑ ｾ ａ Ｌ ｉ ａ ｋ Ｌ ｍ ａ ｋ Ｌ ｬ ｒ ｋ Ｌ ｇ ｉ Ｌ ｇ ｃ Ｌ ｇ ｇ Ｌ ｇ ｍ Ｌ ｉ ａ ｐ ｋ
｜ ｬ Ｌ ｉ ｾ ｉ ｔ ｅ Ｎ Ｈ ｱ Ｌ Ｒ Ｑ Ｒ ｃ Ｑ Ｉ
ｾ ｒ ｉ ｔ ｅ Ｈ ｱ Ｌ ｾ Ｒ Ｑ Ｐ Ｉ UArK, Kl,IALVK
IF (NFl..AG .Hi. 1) GO TO 93
\l.;klH (9,2111)
ｾ ｒ Ｑ ｔ ｬ Ｈ ｱ Ｌ Ｒ Ｒ Ｑ Ｐ Ｉ (IAKSA(JJ),JJ=l,K)
q3 ｗ ｒ ｉ ｔ ｾ Ｈ ｱ Ｌ Ｒ ｜ Ｑ Ｕ Ｉ
DD ｱｾ 1=1.,?
ｾ ｒ ｉ ｔ ｅ Ｈ ｱ Ｌ Ｒ Ｒ Ｑ ｾ Ｉ eACl,J),J=1,2)
q5 CONTINUE
1'.Rl TE (q, ?t?i30)
\'iRITE (9,2170)
ｾ ｾ ｉ ｔ ｴ Ｈ ｱ Ｌ Ｒ ＿ ｬ ･ Ｉ ｔ ｌ ｍ Ｌ ｔ ｌ ｗ Ｌ ｃ ｌ ｍ Ｌ ｔ ａ Ｌ ｔ Ｘ Ｌ ｃ ｌ ｇ ｒ Ｌ ｔ ｌ ｾ ｐ ｃ ｂ
... '" 1T t ( 9 , c' ｾＬ t: ｾ )
ｩｾｐｉｔｴ (9,?13Vl)
ｾ ｑ ｉ ｔ ｅ ･ ｱ Ｌ Ｒ ＿ Ｑ Ｐ Ｉ ｆ ｾ Ｌ ｆ ｃ Ｌ ｆ ｄ Ｌ ｆ ｅ Ｌ ｒ ｌ ｌ ｖ ｓ Ｌ ａ ｗ ｆ ｍ ｋ Ｌ ｾ ｂ Ｌ ｕ ｆ ｗ ｐ ｋ
,oj R I TE. (q, n ｾ '" )
ｷｫｉｔｅＨＹＬ＿ＲＱｾＩ ｆｾｃｍＬｆｗｃｎｔｋＬｕｆｗｐＬｇｚｐｈｋ
l·, RITt (g , (' 1 ｾ 5 )
wldH (Q,?1 ｾ ｦ ｯ ｬ Ｉ
ｾ ｾ ｉ ｔ ｾ Ｈ Ｙ Ｌ ＿ Ｒ ｉ ｲ Ｉ (SLVeJ),J a l,9)
ｬ ｾ 1-< 1TE (q , f? 137 )
｜ｾ >J rTt e(J , ? 136 )
ｾｾＡｔｅＨｱＬＲＲＱＰＩ ＨｓｌｖｾｃｊＩＬｊ］ＱＬＹＩ
p ｾ 0GRAM MPF(j UI)
-48-
OPT=l
l' hi 1 T t ( 9 , ;> ＧｈｾｾＧ )






IF (NFLAG .EQ. 1) GO TO 8040
JHAX K ｈｾｘｉｙｒ - 15TAT ｾ 1
Kt< : Jt"lA:(/10
DO ＱｾＰ K = 1,KK
DIfF : ｉａｋｓａＨｾＫＱＩ - ｉａｋｓａＨｾＩ
DO ＱＰｾ J = 1,1eJ
IYR = ISTAT ＭＱＫｊＫＨｋＭｬＩＮＱｾ










Be,{Jl' IY" II ISTAT
ＸｾＵｾ IF(JYR .GT. MAXIYR) GO TO 120·
ｉ ａ ｾ ｓ ｾ II ｉ ａ ｋ ｾ Ｋ Ｐ Ｎ ｾ Ｕ Ｊ ｎ ｐ ｅ ｒ
1AK50 = ａｾｉｎＱＨｉａｋｓｏＬＱＮ･Ｉ




ｱＰｾｾ IAKSN = (IAKSO + I_KSU)/2.0
ｏ ｉ ｾ = IAKSO - ｉａｾｓｕ
IF(DIF .GT. 1.E-&) GO TO ＹｾＵＰ
NFLAG :I 1





00 ｑ ｬ ｾ Ｐ J= I1,IEND
ｊ ａ ｾ ｓ II XIAK5 + ｏｉｆＱＪＨｉｙｾＭｉｬＫｬＩ
CALL POPUL
CALL LAND
"rPF = SIJAF IPXPF
CftLL FQO()
tALL ｐ ｾ ｉ ｃ ｅ
CALL ECO
IVR = IVR + 1
9100 ｃ ｏ ｩ ｾ ｔ ｉ ｎ ｬ Ｉ ｅ
If(NFLAG .EQ. 1) GO TO ＹＷｾｏ
H (OPTPC .GT. ｾ Ｎ ｾ ｾ Ｉ GO TO ｃｩＵｾｾ
IA/'ISO = IAI(SN
G(j TO qMlV'























1V<' ｾ｜ Fe .. '.A,A T ( \ n-: , 7F 10 • 5)
8(1' ..12 rO",r-'AT(1Hl)











CII 0 " c', i.' \ I to 11 1ST AT, I Y; , 1 -i t :.. , 1..) i.,; Eo..
ｃｕｾｍｵｎ ｉａｾｉ ｾｔｐｃｒＬｃｌｐｃｾＬ＿ｔｐｃ｢ＬｐｔａｐｃｒＬｐｏｐＬｃｇｒＬｉａｌｏＬｃｃｌｄｈＬｹＬｙａＬｙｎａＬｃ
lA,CL',CLGP,TLLS,FCLW,IAlV,TPf,SU AF,PXPF,GRGP,NGGP,SLVV,fWT,M,SPT,PT
Ｒ ｒ Ｌ ｾ ｎ ｚ ｐ ｌ ｋ Ｌ ｅ ｾ ｚ ｆ ｾ Ｌ ﾣ ｾ Ｒ Ｌ ｾ ａ ｶ ｶ Ｌ ｬ ａ ｦ ｾ Ｌ ｬ ａ ｆ ｖ Ｌ ｙ ｐ ｃ Ｌ ｄ ｐ ｔ ｐ ｃ
ｃ ｏ ｍ ｍ ｏ ｾ /POPPI ｐ ｾ ｏ ｎ ｏ ｈ Ｌ ｅ ｏ Ｌ ｅ ｕ Ｌ ｅ ａ Ｌ ｸ Ｐ Ｌ ｔ ｌ Ｌ ｃ ｂ ｒ Ｌ ｃ ｏ ｒ Ｌ ｆ ｅ ｒ ｔ Ｌ ａ ｍ ｏ ｒ ｔ Ｌ ｔ ｏ ｔ Ｌ ｔ ｏ ｔ Ｑ Ｕ Ｌ
Ｑ ｐ ｒ ｄ ｮ ｓ ｔ Ｌ ｦ ｴ ｾ ｔ ｅ Ｌ ｆ ｴ ｒ ｔ ｮ Ｌ ａ ｾ ｾ Ｌ ａ ｐ Ｌ Ｎ ｆ Ｌ ａ ｾ
COMMON ｉｅｃｏｾｉ ｍａＬｕａｆｋＬｉａｾｓＬｋｬＬｉａｐｋＬｉａｌｖｋＬｍａｋＬｙａｘＬｍｃＬａＬｄＮＬｄｎａＬｑｎａＬ
ＱＱａｋＬｴｒｋＬｇｬＬｇｃＬｇｇＬｇｍＬｉａＬｃｾａＬｬｎａＬｉｾｖＬｉａｓＬｉａｐＬｉｍｎＬｉｒＬｔａｬｏｒＬａｉｏ
COhl1IJfl ILAI"DII ｔ ｌ ｗ ｐ ｃ ｾ Ｌ Ｍ ｲ ｌ ｍ Ｌ ｔ ｌ ｷ Ｌ ｃ ｌ ｍ Ｌ ｔ ａ Ｌ ｔ ｂ
CO t1 "', 0 NIL AN IJaI CLNr. , CLn, CL III
COMMON IFOII ｇ ｬ ｐ ｈ ｾ Ｌ ｦ ｾ Ｌ ｆ ｏ Ｌ ｆ ｅ Ｌ ｆ ｃ Ｌ ｒ ｬ ｬ ｖ ｓ Ｌ ａ ｗ ｆ ｍ ｋ Ｌ ｗ ｂ Ｌ ｕ ｆ ｷ ｐ ｋ Ｌ ｕ ｆ ｗ ｐ Ｌ ｆ ｗ ｃ ｍ Ｌ ｦ ｗ ｃ ｎ
lTK,SLVK,PXLVP,CLK,PTK,SPFTK,LSfTK,FFTK,NGGPK,GHGPK,SLV,SLVMK,XHMlF
ｾ , F P.J PM, F ;I ｾ Ｇ ｍ
COt1MON IPRII RPXPF,RPXPTM,PXLV,PXLVK,PXK,PXGR,PXNG,PXFS,RPXPK,PXPT
1M
cor'tHjN IOPTIM/ ｐ ｐ ｃ ｓ ａ ｖ Ｌ ｃ ａ ｘ Ｌ ｓ ｙ ｓ ｙ ｎ ａ Ｌ ｃ ｌ ｾ Ｌ Ｂ Ｇ ｆ ｌ ａ ｇ
cortMON /OlOI OLD .
ｄｉｍｴｾｓｉｏｾ ｾＨＲＬＲＩＬａｐＨｂ｢ＩＬａｆＨＸ｢ＢａｍＨＸ｢ＢｓｌｖｋＨ Q),PXLVPCq),
Ｑ ｃ ｌ ｋ Ｈ Ｒ ｾ Ｉ Ｌ ｐ ｔ ｾ Ｈ ｾ ｨ Ｂ ｓ ｐ ｆ ｔ ｋ Ｈ ＿ ｢ Ｉ Ｌ ｌ ｓ ｾ ｔ ｾ Ｈ Ｒ Ｖ Ｉ Ｌ ｆ ｆ ｔ ｾ Ｈ Ｒ ｢ Ｉ Ｌ ｎ ｇ ｇ ｐ ｾ Ｈ Ｘ Ｉ Ｌ ｇ ｒ ｇ ｐ ｋ Ｈ ｓ Ｂ
Ｒ ｓ ｌ ｖ Ｈ Ｙ Ｉ Ｌ ｓ ｌ ｖ ｾ ｋ Ｈ Ｑ Ｒ Ｉ Ｌ ｾ ｈ ｍ ｌ ｆ Ｈ Ｒ Ｆ Ｉ Ｌ ｐ ｐ ｃ ｓ ａ ｖ Ｈ Ｑ Ｕ Ｉ
DIMENSION OLO(155)
IYR I: OLO(t)
FERT :: OLD (2)
DO 10 1=1,8&
11=1+2
Ie APCI) = OlO(!l)
DO 20 I=1dS





INA ;: OlD 0(17)
CAlC :I OLD(108)
[;N6 I: OlO (109)
SVSVNA ｾ OLD (110)
Tll'< :: OlD(11)
ｃ ｬ Ｎ ｾ I: OlOC1l2)
CCI.OH ;; OLD (13)
CL :: OLDC11li)
CL N(; • 0 L 0 ( 11 5 )
ｃｌｵｾ a OLD (t 10)
00 30 1 :: 1,9
11 :: I + 116





PXPTM :: OLD (LHl)








1 AL f) : fll. 0 (1 37)
It.:) = (! L,' ( 1 3 n )
elD • OL!)(13Q)







ｴ Ｚ Ｚ ｾ ｊ ｚ = ＨＩｌｮｃＱｾＷＩ
ENZFR I: 0I.D(1a8)
1 A... ,3 = OLD (149)
:;UAF = OlD(150)
CA=nL!)(15U





S LJ P. H11 I 1 I ｾ II::' SET
0( t /. L ! ALV, I Ｎｾ LP , '. ｲ ｾ r:; p •. , ; ｾ ｾ l( , J l. ,. ... , 1\ A, ｾ A
ｾｾａｌ ＡｾｖＬｉａｓＬｊａｐＬｉｾｾＬｉｗ
kCAL ｬａｾｓＬｾｬＬｬａｐｾＬｉＮｌｖｋＬｾｾｾＬｾｃＬｉａｾＬｉｒｋＬｉａＬｌｓｦｔｋＬｎｇｇｐｋ
COMHON IAII 15T4T, IYQ,IHfG,lSCfN
ｃ ｏ ｍ ｍ ｏ ｾ ｉ ａ ｾ ｉ ｐ ｔ ｐ ｃ ｒ Ｎ ｃ ｌ ｐ ｃ ｾ Ｌ ｐ ｔ ｐ ｃ ｾ Ｌ ｐ ｔ ａ ｐ ｃ ｒ Ｌ ｐ ｏ ｐ Ｌ ｃ ｇ ｒ Ｌ ｉ ａ ｌ ｄ Ｌ ｃ ｃ ｌ ｄ ｈ Ｌ ｹ Ｌ ｙ ａ Ｌ ｙ ｎ Ｎ Ｌ ｃ
ｴ ａ Ｌ ｃ ｌ Ｌ ｃ ｌ ｲ Ｎ ｒ Ｌ ｔ ｌ ｌ ｓ Ｌ ｆ ｃ ｬ ｒ Ｌ ｉ ａ ｌ ｖ Ｌ ｔ ｐ ｾ Ｌ ｓ ｕ ａ ｆ Ｌ ｐ ｘ ｐ ｆ Ｌ ｇ ｾ ｇ ｐ Ｌ ｎ ｇ ｇ ｐ Ｌ ｓ ｌ ｖ ｖ Ｌ ｆ ｗ ｔ Ｌ ｍ Ｌ ｓ ｐ ｔ Ｌ ｐ ｔ
2 ｾ , i:. IJ ZP l. It; , E ｲｾ ZF R , ENZ, S AVV, I AF iii , 1 AF V, YPC, DPTPC
COMMON IPOPRI ｐ ｒ ｏ ｾ ｏ ｒ Ｌ ｅ ｃ Ｌ ｅ ｕ Ｌ ｅ ａ Ｌ ｘ ｲ Ｂ ｔ ｌ Ｌ ｃ ｂ ｒ Ｌ ｃ ｏ ｒ Ｌ ｦ ｅ ｒ ｔ Ｌ ａ ｍ ｏ ｒ ｔ Ｌ ｔ ｏ ｔ Ｌ ｔ ｏ ｔ Ｑ Ｕ Ｌ
ｬ ｐ ｒ ｕ ｏ ｓ ｔ Ｌ ｆ ｅ ｒ ｔ ｅ Ｌ ｆ ｅ ｒ ｔ ｏ Ｌ ａ ｾ ｾ Ｌ ａ ｐ Ｌ ａ ｆ Ｌ ａ ｈ
ｲ Ｎ ｮ ｍ ｾ Ｑ Ｐ ｎ IECONI ｾａＬｕａｆｋＬｉａｉｬｩｓＬｾｬＬｉａｐｾＬｉａｌｖｋＬｾａｋＬｙａｘＬｍｃＬａＬｄａＬｄｎａＬｑｎａＬ
11AK,TRK,GI,GC,GG,GM,IA,CNA,INA,INV,I AS,IAP,IMN,IR,TAIDR,AID
ｃ ｕ ｍ ｈ Ｐ ｾ Il.ANDII ｔ ｌ ｗ ｐ ｃ ｂ Ｌ ｔ ｬ ｍ Ｌ ｔ ｌ ｾ Ｌ ｃ ｌ ｾ Ｌ ｔ ａ Ｌ ｔ Ｖ
COIHlON ILANDOI CLNG,CLO,CLW
COMMON IFOII ｾ ｚ ｐ ｾ ｋ Ｌ ｆ ｂ Ｌ ｆ ｄ Ｌ ｆ ｾ Ｌ ｆ ｃ Ｌ ｒ ｌ ｌ ｖ ｓ Ｌ ａ ｗ ｆ ｍ ｋ Ｌ ｗ ｂ Ｌ ｕ ｆ ｗ ｐ ｋ Ｌ ｕ ｆ ｾ ｐ Ｌ ｦ ｗ ｃ ｍ Ｌ ｆ ｗ ｃ ｎ
ｬ ｔ ｾ Ｌ ｓ ｌ ｖ ｋ Ｌ ｐ ｾ ｌ ｖ ｐ Ｌ ｃ ｌ ｋ Ｌ ｐ ｔ ｋ Ｌ Ｕ ｐ ｾ ｬ ｋ Ｌ ｌ ｓ ｦ ｔ ｋ Ｌ ｆ ｆ ｔ ｋ Ｌ ｎ ｇ ｇ ｐ ｋ Ｌ ｇ ｒ ｇ ｐ ｋ Ｌ ｓ ｌ ｖ Ｌ ｓ ｌ ｖ ｍ ｋ Ｌ ｘ ｈ ｍ ｌ ｆ
2,FwPM,FWMH .
CO'wUN IPRII ｒ ｐ Ｉ Ｈ ｐ ｆ Ｌ ｒ ｐ ｘ ｐ ｔ ｍ Ｌ ｐ ｖ ｌ ｖ Ｌ ｐ ｘ ｌ ｖ ｉ Ｈ Ｌ ｐ ｘ ｉ Ｈ Ｌ ｐ Ｉ Ｈ ｇ ｾ Ｌ ｐ ｘ ｎ ｇ Ｌ ｐ ｘ ｆ ｓ Ｌ ｒ ｐ ｘ ｐ ｋ Ｌ ｐ ｘ ｐ ｔ
11'1
COMMON IOPTIMI ｐ ｐ ｃ ｓ ａ ｖ Ｌ ｃ ａ ｘ Ｌ ｓ ｙ ｓ ｙ ｾ ａ Ｌ ｃ ｌ ｒ Ｌ ｎ ｆ ｌ ａ ｇ
COMMUN 10LDI OLD
DIMENSION ａ Ｈ Ｒ Ｌ Ｒ Ｉ Ｌ ａ ｐ Ｈ ｐ ｾ Ｉ Ｌ ａ ｆ Ｈ ｒ ｾ Ｉ Ｌ ａ ｍ Ｈ Ｘ Ｖ Ｉ Ｌ ｓ ｌ ｖ ｋ Ｈ 9),PXLVPC9),
ｬ ｃ ｌ ｋ Ｈ Ｒ Ｖ Ｉ Ｌ ｐ ｔ ｾ Ｈ Ｒ Ｆ Ｉ Ｌ ｓ ｐ ｆ ｔ ｋ ｃ Ｒ ｢ Ｉ Ｌ ｌ ｓ ｦ ｔ ｋ Ｈ Ｒ ｢ Ｉ Ｌ ｦ ｆ ｔ ｋ ｃ Ｒ ｢ Ｉ Ｌ ｎ ｇ ｇ ｐ ｋ Ｈ Ｘ Ｉ Ｌ ｇ ｒ ｇ ｐ ｋ Ｈ Ｕ Ｉ Ｌ
2SLv(4),SLVHKC12"XHMLF(2b),PPCSA.VC1S)





Ｑ ｾ OLOell) II APeI)
00 2el I:Q,15
11 = 1+813




ｏ ｌ ｬ ｊ Ｈ Ｑ ｾ Ｗ Ｉ :I INA







Ul..[) (15) II CLNG
DLD(16) = Cl.GR
00 30 1=1,9
II II I + 116
30 OLU(11) II SLyer)
OLO(l?b) II FWC!'1
() U1( 1 2 7) II U f wP
OLO(12B) II: PTPCR
O!-l)(12Q) : P){l<





SlJ8ROUT I ｾｊｅ SET 74/74 OPT-l fTN 4.4+R
OLlJ(134) • IMN
[JLU(13S) :I lAP
OLL(13b) = J6L \I
Ul L' r ]H 1 = I A ｉｾ ()
ｏ ｌ ｉ Ｉ Ｈ ｬ ｾ ･ Ｉ - 165
-
C'LG(139) II CLO





ｏ ｌ ｕ Ｈ ｬ ｾ ｓ Ｉ • AID
OLDO'lb) II TAIDR









7!J/74 Ｗ Ｕ ｾ
S II ,-:.' ('II i T 1 ｾｉ r. P;/;.:: , . ｾ
ｾ ;.. ALI ALV. r ｾ L{J , .. I, (; i-' , " , 1 4 I- " , I :. r ｾ , 1 A,.. S ｾ
lJ l' t:\;, 1. (J :'I! .1 t- ( ｾ ｾＢ , At (-:.,) , &." ( ｾ f) , I. " ｾ to (6 ｾ Ｉ , p p CS AV( 1 5 )
D1 ｾＱ f: ｾ SION 0RUP (! '" ( q , 1(' 1 , , i) Rut C ｾ ( 1 t , t ｾ 1) , (l ｾ L! EC2 ( B , 1 J 1 ) ,ORUL• N( 9 , 1 (21 1)
t , rl RIJF01 (l ｾ , 1C' 1 ) , C'< L' ｾ Cｾ ( ., , 1 tit ) , 0 iJ l.; I" 03 ( b , H' 1) , DR LJ F 04 ( 10, 1(1) ,
ＲＰｾｕｐｋＱｃ｢ＬＱＰＱＩＬｄｾｌｐｾ＿Ｈ｢ＬＱ＿ｴＩＬｄｕｵｐｾＳＨＷＬＱＰＱＩＬｎａｨｅＨＱＲＩ
ClJ r' 'H.. ｾＮＡ II.) Rue K I Cl.( L' ｾ f F-' , i.' iJ ,I ELt. 0'" II Ec: 2 , (j ｾ u1. AN, DR UFO 1 ,
1 Di\ ur I).? , DRUF n3, Il RL'F' C ｾ , OHJP ｾ 1 ,0'" iJP i; 2, DIHJ PR 3, NAME
c () ｲｾ ｾＱ (H,j / PGP I I I( (H.. T lot • I \i T
C[) ,\1 11 [Hoj I POP WI F R (1 ｾ Cｾ , EC, t U , EA, X ｾ , TL, CBR , CDR, FER T, AM 0RT, TOT, TOT 15 ,
ｬｐｫｏｄｓｔＬｆｾｒｔｅＬｆｾｾｔｊＬＶｾｾＬｾｾＬａｆＬａｍ
CO"1 H) tv I AI I 1ST /I T, I Y;; , 10( f r; , I seE N
(,l;r111U'" IARI PTPCf.i,CLPC .. ＬｾｔｾｃｈＬｐｔａｐｃｾＬｐｏｐＬｃｇｒＬ IALD,CCLDH,Y,VA,VNA,C
ｬ ａ Ｌ ｃ ｬ Ｌ ｃ ｌ ｇ ｒ Ｌ ｔ ｌ ｉ Ｎ ｓ Ｌ ｦ ｃ ｌ ｒ Ｌ ｉ ａ ｌ ｖ Ｎ ｔ ｐ ｆ Ｌ ｓ ｕ ａ ｦ Ｌ ｐ ｘ ｐ ｆ Ｌ ｇ ｾ ｇ ｐ Ｌ ｎ ｇ ｇ ｐ Ｌ ｓ ｌ ｖ ｖ Ｌ ｆ ｗ ｔ Ｌ ｍ Ｌ ｓ ｐ ｔ Ｌ ｐ ｔ
Ｒ ｒ Ｌ ｲ Ｎ ｎ ｬ ｐ ｌ ｾ Ｎ ｾ ｎ Ｒ ｆ ｒ Ｌ ｅ ｾ ｚ Ｌ ｾ ａ ｖ ｖ Ｌ Ａ ａ ｆ ｾ Ｌ ｉ ａ ｆ ｖ Ｌ ｙ ｐ ｃ Ｌ ｄ ｐ ｔ ｐ ｃ





DO 35 ｊ ］ Ｑ Ｌ Ｘ ｾ






ｉｾＨｉｙｒ ＮｾｑＮ ISTAT) FlQT • FERT0
ｉｆＨｲｖｒＭｾｏｎｔｒＩ ＱＰｾＬＴｾＬｾｾ




ｬ ｲ Ｈ ｉ ｙ ｒ Ｎ ｾ ｏ ｎ ｔ ｾ Ｎ Ｒ Ｊ ｉ ｾ ｔ Ｏ Ｗ Ｉ Ｗ Ｕ Ｌ Ｗ ｾ Ｌ Ｗ ｾ
f-K:FK*2.0
















IF(tO+EU+EA+XC+TL .EQ. ｾ Ｉ GO TO 1&0
IF (IYR .NE... ISTAn GO TO 130
00 lr!12l ＱＺＱＬＱｾ
PPCSAVCI) : PRONOR
120 ｃ ｏ ｾ ｾ ｔ ｉ ｎ ｕ ｅ
(;0 TO 160
13 l" P h' li pel = P TpeR '/I pRO D5 T*10 ｾｈｾ • 0/ 30 5 • 0
ｐｾｃｐｃｎ : PPCSAV(l)
InAX = ｔ｜ＮＮＫｾＮＵ
If-(IMAX .LE. 0 ) IMAX R 1
!1-'(II1AX-l) 1142,142,135




Ｑ Ｔ ｾ PPC5jV(IMAX) = PRopel
'e POPul. 11J/74 OPT-t
-56-
FTN 'l.4+R401 75/08/11
IF ＨｐｊＮＮｬｮｎｏｾ .LE. ｰ ｾ Ｐ ｐ ｃ ｾ ｮ GU TO 1&0
I .. ( .., RI) peN • l. F. x ｾＬ + 0 • ｾ ) GOT 0 1 ｾ 3
ｾｾｇｾａｃ : Ｈｐｾｇｾｏｾ｟ｘＰＩＯＨｐｒｕｐｃｎｾｘＰＩﾷＱＮＰ
(,0 TO 144
143 PRUFAC = 40.0
14a ｾ ｾ ｐ ｆ ｾ : PROFAC*EO + 1,0
At 1PF(8b) : ｐｾｏｆａｃＪｅｕ + 1.0
()O 15e Ｑ ］ Ｑ Ｌ ｾ Ｕ
E II ｾ ｕ
IF(f::O .EG. E.ll .OR. EA .EQ. 0) GO TI) 145
E = (to - ｅｕＧＮｾｘｐＨＭｬＯｅａＩ + EU
145 AMPr(I) : ｐｾｵｆａｃＪｅ + 1.0
15el ｲＺｏｾｈｉｎｕｅ
GO TO 180
160 00 Ｑ Ｗ ｾ 1=1,86






HAf II BAB • AP(I)*AF(I)*FERT
ｬ ｱ ｾ COI\,TINUE
TOT = ｾＮｓＪｂａＸＪａｾｾ *AMORT*AMPF0
lJO Ｒｾ･Ｎ 11:1,15




TOT z TOT. APCI)*AMCI)*AHORT*AMPFCI)
20 5 ell tH ! III LJ E
AP(86' II AP(85)*Cl.0 - AMORT*AM(85)*.MPFe85» • AP(8b)*C1,0 • AMOR
ＱｔＪａｍＨａ｢ＩＪａｍｾｆ･Ｘ｢ﾻ
00 2 H' I I: 1 , 84
J = 8"-1
Jl=J-l





CGR = C.AR • CDR
II = IYH • ISTAT • 1
DHuPOP(l,II) K POP
ｏｾｕｐｏｐＨＲＬｉｉＩ - 8AB
ｏ ｾ ｕ ｐ ｏ ｾ Ｈ Ｓ Ｌ ｉ ｉ Ｉ a TOT
ｄｒｕｐｏｐＨｾＬｉｉＩ ｾ FtRT





POP II ｾ Ｎ ｲ Ｎ Ｑ
D0 ｾ C ｾｬ J ;; 1, 8 b
















r11 ｲｾ £: N S 1 ｏＧｾ i) ｾ UP ｾＱ P ( q , 1r 1 ) , Df.? UEel ( 11 , 1 ｾ 1) , n RUE C2 ( 8 , HH ) , DR ULAN (q, 10l)
Ｑ Ｌ ｾ ｾ ｕ ｦ ｏ ｬ Ｈ ｬ ･ Ｎ Ｑ Ｐ Ｑ Ｉ Ｌ ｄ ｒ ｵ ｆ ｾ Ｒ Ｈ Ｗ Ｌ Ｑ ｾ Ｑ Ｉ Ｌ ｄ ｈ ｕ ｆ Ｐ Ｓ Ｈ ｢ Ｌ Ｑ Ｐ Ｑ Ｉ Ｌ ｄ ｒ ｕ ｾ Ｐ Ｔ Ｈ Ｑ Ｐ Ｌ Ｑ Ｐ Ｑ Ｉ Ｌ
20 f.( UP R1 (b ,IV 1) ,DR ,J PR2 ( #, , 1e 1) , [J RUPR3 (7 ,Ie 1) , NAME (12 )
｣ＮＺＨｬｮｾＨＱｎ IDRUCI< I ORUPOP, oRUE.l' 1, OHUEC?, DRULAN, DIWF01,
ｉ ｮ ｉ ｯ ＿ ｕ ｆ ｯ ＿ Ｌ ｏ ｾ ｕ ｆ Ｂ Ｐ Ｓ Ｌ ｏ ｒ ｕ ｆ Ｐ Ｔ Ｌ ｄ ｒ ｕ ｐ ｒ Ｑ Ｌ ｄ ｉ ｯ ｬ ｕ ｐ ｒ Ｒ Ｌ ｄ ｒ ｕ ｐ ｒ Ｓ Ｌ ｎ ａ ｍ ｅ




CUM/iUN ｉ ｾ ｃ ｏ ｾ ｉ ｲ Ｍ ａ Ｌ ｕ ａ ｆ ｋ Ｌ ｬ ａ ｋ ｓ Ｌ ｾ ｬ Ｌ ｉ ａ ｐ ｋ Ｌ ｉ ａ ｌ ｖ ｋ Ｌ ｍ ａ ｋ Ｌ ｙ ａ ｘ Ｌ ｍ ｃ Ｌ ａ Ｌ ｄ ａ Ｌ ｏ ｎ ａ Ｌ ｑ ｎ ａ Ｌ























ｔ ａ ｉ ｄ ｾ : AID/SUAF
1 = Gl*Y
IA • IAK*I
INA : I - IA
ｉｾ = IRK*I
IMN • I • IR
IAfJ = IAPKJIl IA
IALV = IALVK*IA
IAFV :I IAFKJIlIA
IALO :I IA • lAP - lALV • IAFV
1'1 :: GM*Y
GU TO 500




II :I JVR - ISTAT + 1
I}RUr.C1(1,II) = CA













I) RLJ Eel (7 , I I) s YlJ C
ｏｾｕｅＮｃｬＨ a,II) :l lAS
ｕｾｕｅ･ＱＨ q,II) s ｉｉｾｓ








ORUEC2(7,II) :l ｉ ａ ｌ ｾ
ORUEC2(B,II) = tALO
ｃａｾ : CAX*(1.0-0A) • IA
CA=CAX










ｕ Ｈ Ｒ Ｉ ］ ｾ Ｈ Ｒ Ｌ Ｑ Ｉ Ｊ ｚ Ｈ Ｑ Ｉ Ｋ ａ Ｈ Ｒ Ｌ Ｒ Ｉ Ｊ ｬ Ｈ Ｒ Ｉ
I) II = A ( 2 , 1 ) *Z (2)
UAf- : UA*UAfK
c




ｉｾｓ c (IAKS - 16K)*I
lAS = ａｍａｘＱＨｬａｳＬｾＮ･Ｉ
IA c IAK*I + ｾｬＪｉａｓ
SUAF : UAr + (1.0 - Kl)-lAS
Alf) = TAIDCIYR)
TAIDR : AID/SUAF
SUAF : 5UAf + AID
INA. I • K1*IAS IA - lAS
Iii ;I I*IRI<













M s ｇｾＢ y
MA :I: t1 A l( 'It/",
IF Ｈ ｔ ｨ ｾ Ｎ ｪ ﾷ ｦ Ｍ ｬ Ｋ ｾ ａ Ｉ Ｗ ｾ Ｌ Ｑ ｾ Ｌ Ｘ Ｐ
7'" r>, I • 11 - MA
GO TO 90
80 Ml • I/'IN







SUt: i-1l' II 1 ! \; t:: L A'J D
R[AL ＱＴｌｖＬＱＶｌＰＬｎｾｇｐＬｾＬｉａｆｋＬｉａｆｖ
[) 1;-r r, SI rJr'J iH'( II ｾ np ( q , , ? 1 ) , [);.: uf C1 ( 11 , J r, 1) , D ｾ UEC? Cf4, Hl1 ) , DR ULAN ( 9 , 1':'1 )
1 , () K 1_: f n 1 ( 1It , 1(' l ) , r' ｾ 1-' ｾ Ｈｾ ? ( 1 , , ＬＬｾ t ) , !) ｾ 0 F0 3 ( b , 1 ｾｾ 1) , DR LJ F (j 4 ( 1" , 10 1 ) ,
2 iJ .. l: r .. 1 (6, 1:: t ) , IJ "q,i PJ ｾ 2 (t-, 1 ｾ 1l , L.. ｾ UP ｾ oS ( 7 , 1 ｾ 1) , NAME ( 12)
[) Ii' r ｾ . .:; I l",' f-' F l S A1/ ( 1 I) )
CO", f W ｲｾ 10 R 1,.1 (.,( I 0 ｾ Up'O p , CRUE C1, 0 ｾ Ut C2 , DR ULAN, 0 RUFO 1,
1D ｾｾ UFn2 , nRUF n3 , f) fd JF 0 U , II ｾ Up p 1 , P PUP R2 , r) R L' PR3 , NAME
CfH.,. (; ｾ II.- AN 0 I I TLWP C. h , TL r1 , TL. ｾｪ , CL. M, T" , TB
CLH' ｴｾ (, ｾ ｪ II.- 4L [) U I CUJ G, CLD, CL\Ij
C0 h /10 N I AI I 1ST AT, I YR, IRE C; , 15CEN
COMMnN IARI ｾ ｔ ｐ ｃ ｒ Ｌ ｃ ｌ ｐ ｾ ｾ Ｌ ｐ ｔ ｐ ｃ ｂ Ｌ ｐ ｔ ａ ｐ ｃ ｾ Ｌ ｐ ｏ ｐ Ｌ ｃ ｇ ｒ Ｌ ｉ Ｂ ｌ ｄ Ｌ ｃ ｃ ｌ ｏ ｈ Ｌ ｹ Ｌ ｙ ａ Ｌ Ｇ ｎ ａ Ｌ ｃ
ｬ ａ Ｌ ｃ ｬ Ｌ ｲ ｌ ｲ Ｎ ｒ Ｌ Ｇ ｌ ｌ ｓ Ｌ ｆ ｃ ｌ ｾ Ｌ ｉ ａ ｌ ｖ Ｌ ｔ ｐ ｆ Ｌ ｓ ｕ ａ ｆ Ｌ ｐ ｾ ｐ ｆ Ｌ ｇ ｒ ｇ ｐ Ｌ ｎ ｇ ｇ ｐ Ｌ Ｕ ｌ Ｎ ｖ ｖ Ｌ ｆ ｗ ｔ Ｌ ｍ Ｌ Ｕ ｐ ｔ Ｌ ｐ ｔ










GLM = TUi .. CL.M
ｃｌｾ I: CLM .. CL .. CLW
(,0 TO ｈｈｾ
40 TLIIJh'=TLIN/TLM
II ｾ !VR - ISTAT + 1
ＨＩｆＡｕｬＮａｲｾＨｬＬｉｉＩ = CLGR
uk ULbN(?,II) = CLNG
DkULAN(3,II) = CL
DRuLAN(4,II) ｾ ｣ ｾ ｯ





TL ｾＱ 11 = TL \oJ r1 F (T l. WR)
ｔｾａｾ］ ｃｇｒＪｐｏｐＪｔｌｗｍＮｔｌｾｐｴｂ
ｃｌｉｉｾ = ｔｌＮＴｾＪｃｌｬｯｊｒ
CL \,J = TL ｾＱ *( LWR
GL'" = TL\.\J .. CLW
(.1- = r;lM .. GLW
HLS= GL + CLR
TL.l'I I: TL.\oJ + TLAW
ｆｃｬｾ］ CLR/CCLM-CLW)
CLD r: IALU/CCLI)I1
CL.!)tH, = CLIh C!-. NGI Cl.
CLUGR I: ｃ ｌ ｏ Ｎ ｃ ｉ Ｎ Ｍ ｾ ｾ Ｏ ｃ ｌ
CL 1" r; k = CL A ｾＮ［ *CLGRIC L
CLGR = ｃｌｇｾ + ｃｌｄｇｾ • ｃｾｗｇｒ
LLNG = TA + Ta.CLGR
CL = CLGij + CLNG
tLR = eLM - CL .. CLW
JF(CI.-R ,GT. 0) GO TO 100
C!i( = ,:,.n
CL[l I: (\. QJ
ＷｾＯＷＱｊ OPT:1
-62- FTN l.t.4+R401
Cl&R = ｃｌｇｾ - ClOGR + ｃｾｾｇｒ
ｃｌｾｲＬ I: TA ｬａＪｃｌｇｾ
CL I: CLGR CLNG
1 ｾ ｾＮＬ Cf) iJT I N Uf
!'if- TUI-: ｬｾ
Et'>!j)




c: ｱｅｾｬ ｆｕｎｃｔｉｏｾ ｔｌｗｈｆＨｔｌｾｒＬｉｒｅｇＩ
I F- (0.?" TL v. R) ? r' , 1 ｾ , 1 0
Ｑｾ Ｑｬｾｾｆ = ＭｾＮｬＪｔｾｗｫ + ＱＮｾ
Gf1 TO .2" ｾ ｾ
Ｒ ｾ ｖ ［ ｈ Ｈ ｾ Ｎ Ｓ Ｎ ｔ ｌ Ｎ ｜ ＼ ［ ｒ Ｉ u",30,30
Ｓ ｾ ｔ ｌ ｾ ｍ ｆ c 1.1- e.6*TLwR
(,0 TO 2V)0
llC1 IF U'. ｵ Ｍ ｔ ｾ I'll<) Mil, StJi, Ｕｾ
50 ｬ ｌ ｾ ｍ ｦ c 1,28 - 1.2*TLWR
GO TO e>"'0
b0 ｉ ｾ Ｈ ｾ Ｎ Ｕ Ｍ ｔ ｌ ｗ ｒ Ｉ Ｘ Ｐ Ｌ Ｗ ｾ Ｏ Ｗ ｾ
70 ｔｌｾｍｾ II l.b • ＲＮｾＪｔｌｷｒ
GO TO 200
80 IF(0.b - TLWR) ＱｾｾＯｱｾＬｱＰ
90 ｔｌｾｈｆ c 2,1 - ＳＮＰＪｔｌｾｒ
(,0 TO 200
ｴ ｾ Ｐ ｉ ｆ Ｈ Ｐ Ｎ ｢ ｾ - TL\<;R) 120,110,11 0
11 ｲｾ TI. ｾ Hf c 3.9 - b. ｾ *TL\Ii R
GO TO 200
Ｑ Ｒ ｾ ｔ ｌ ｾ ｍ ｆ II 0.0






SUt.iROUT I NE F nOD
ｾ E: b. L I f> Lv, I ALn , ｾ (, r; P, M, I AF I( , I AFV
ｾｴａｌ ｌｓｆｔｋＬｎｇｾｾｾＬｌｖｐｌＬｌｓｆｔ
[j .r I" E. til S J I") I.. ｾ pes AV C1 '=' )
U I 1"\ ENS 1() rj /. L V I (q ) , [. L II( ( ? '"" , r r= TK (2 ｾ Ｉ , f- GP ( 2f,) , F T "i ( 2 b) , F T5 (2 b) ,
1 ｆｓｾｆｌＨ［ＶＩＬｇｾｾｾｾＨｾＩＬｌｓｆＱｋＨＲ｢ｾＬｌｖｐｌＨｾＩＬｎ｢ｇｾｾＨＸＩＬｐｬｾＨＲ｢ＩＬｐｘｌｖｐＨＹＩ
2 , Sf 1 ( 2 f ) , ｾ L v ( '1) , ,j L Ii" ( '1) , SL Ii ;/. If ( 1 ｾＩ , S f.l F1K (2 b) , UA LV (9) , VeL PCR (2 b) ,
3 ｖｐｔｐｃｫＨ＿ＶＩＬｾｈｾｌｆＨ＿｢ＩＬｆｔｇＨＲ｢ＩＬｌｓｆｔＨＲＶＩ
01 f"1 E:. t-. SI ｯＺｾ [) k UP () P ( Q , H' , ) , DP LJ Eel ( \ 1 , Hi! ) , DR UEC? ( e , 1Vl13 , 0 ｾ UL AN( q , 1 fZJ 1)
1 , ni-( Uf () 1 (1 (1, 1 ｾ 1) , Cdo? UF [1 2 (1, 1 ｾＧＱ ) , DR UFU3 (6, 1U1) , r) RuF 04 (10, 101) ,
eUf.i UIJ R1 (h , 1 ｾｾ 1 ) , Gl,' (I PP(I ( 6 , 1 I'll ) , I) ｾ up ｾ 3 (1 ,Iv) 1 ) , NAf'o1 E (12)
CUM ｾ｜ () N I DR UCK I 0;.( lJ PUP, (d·l UEC1. , [r RU ｾ C2 , DR ULA rJ , nRUF() 1 ,
ｉｄｒｕｆｏ＿ＬｮＢｕｆＰＳＬｏｾｕｆＨＩｉＮＮ｜Ｌｏｆ｜ｕｐｒＱＬＨ［ｦＮＨｕｐｒＲＬｏｒｕｐｾＳＬｎａｍｅ
COMMON IF[)!I ｇ ｬ ｐ ｨ ｾ Ｌ ｾ ｨ Ｌ ｆ ｏ Ｌ ｆ ｅ Ｌ ｆ ｃ Ｌ ｒ ｌ ｌ ｖ ｓ Ｌ ａ ｾ ｆ ｈ ｫ Ｌ ｗ ｈ Ｌ ｕ ｆ ｾ ｐ ｋ Ｌ ｕ ｆ ｷ ｐ Ｌ ｆ ｗ ｃ ｍ Ｌ ｆ ｗ ｃ ｎ
ｉ ｔ ｋ Ｌ ｓ ｌ ｖ ｾ Ｌ ｐ ｘ ｌ ｖ ｐ Ｌ ｃ ｌ ｾ Ｌ ｐ ｔ ｋ Ｌ ｓ ｐ ｆ ｔ ｾ Ｌ ｌ ｓ ｆ ｔ ｾ Ｌ ｆ ｆ ｔ ｋ Ｌ ｎ ｇ ｇ ｐ ｋ Ｌ ｇ ｾ ｇ ｐ ｋ Ｌ Ｕ ｌ ｖ Ｌ ｓ ｌ ｖ ｍ ｋ Ｌ ｘ ｈ ｍ ｾ ｆ
Ｒ Ｌ ｦ ｾ ｐ ｍ Ｌ ｆ ｷ ｲ Ｑ ｴ Ｑ
corMON /FnOI OPT,PTN
ｃｏｍｾｏｎ IAII ISTAT, IYR,IHEG,ISCEN
COMMON IARI ｐ ｔ ｐ ｃ ｾ Ｌ ｃ ｌ ｐ ｃ ｒ Ｌ ｐ ｔ ｐ ｃ ｢ Ｌ ｐ ｔ ａ ｐ ｃ ｾ Ｌ ｐ ｏ ｐ Ｌ ｃ ｇ ｒ Ｌ ｉ ａ ｌ ｐ Ｌ ｃ ｃ ｌ ｄ ｈ Ｌ ｹ Ｌ ｙ ａ Ｌ ｙ ｎ ａ Ｌ ｣
Ｑ ａ Ｌ ｃ ｌ Ｌ ｃ ｌ ｇ ｾ Ｌ ｔ ｌ ｌ ｓ Ｌ ｆ ｃ ｌ ｒ Ｌ ｉ ａ ｌ ｖ Ｌ ｔ ｐ ｆ Ｌ ｓ ｕ ａ ｆ Ｌ ｐ ｘ ｐ ｆ Ｌ ｇ ｒ ｇ ｐ Ｌ ｎ ｇ ｇ ｐ Ｌ ｓ ｬ ｖ ｖ Ｌ ｆ ｗ ｔ Ｌ ｍ Ｌ ｓ ｐ ｔ Ｌ ｐ ｔ
Ｒ ｒ Ｌ ｴ ｎ ｚ ｾ ｌ ｋ Ｌ ｾ ｾ Ｒ ｆ ｒ Ｌ ｦ ｾ ｚ Ｌ ｓ ａ ｖ ｖ Ｌ ｉ ａ ｆ ｋ Ｌ ｉ ａ ｆ ｖ Ｌ ｙ ｐ ｃ Ｌ ｄ ｐ ｔ ｐ ｃ





















ｐ ｾ Ｇ ｃ I ..,PH C+ 1. r;
= ｔｐｾＮｇｚｐｈｋＯｃｌｇｒＪｉｾｾｾＮＰ
I: FA • FB









XLVPLH I: ｘ ｌ ｖ ｐ ｾ ｆ (SLV4R,IREG)
on £10 J=l,Q
ｾ ｖ ｐ ｌ Ｈ ｊ Ｉ ］ PXLVP(J)*XLVPLM
UALV(J) = !ALV*SLV(J)*SLVK(J)/SLVA
ａ ｾ ｖ ｬ Ｈ ｊ Ｉ I: UALV(J)/LVPL(J)
SLVeJ) = SLVeJ) • ALVIeJ)
QI2I CCJf\jT!t\:Uf
riO 5 ｾ J I: 1 ,8
fGP(J) = ｓｌｖＨｊＩＮＵｬｖｍｋ･ｊＩＯｬｾｾｾＮＰ
ＵｾＱ CONT INUE .
GU 6rt J.9,1?
FGP(J) ｾ ｓ ｌ ｖ Ｈ ｱ Ｇ Ｎ ｓ ｌ ｖ ｈ ｋ Ｈ ｊ Ｉ Ｏ ｜ ｾ Ｐ Ｐ Ｎ Ｐ






SLVV = SLVV + FGPCJ)
10 CUt'! TP·II JE




IFCIVR .EG. JSTAT) GO TO 88
AWfH I:: ｆｾｃｾＪａｗｆｈｋ
AUF ｾＡｐ : ｕｆｾｐＪｗｉＱ
88 ｦ ｾ ｃ ｐ I: ｕ ｆ ｾ ｐ Ｊ ｕ ｆ ｷ ｐ ｋ
ｕ ｾ ｗ ｐ Ｚ ａ ｈ ｉ ｾ ｬ Ｈ ｕ ｆ ｾ ｐ Ｋ ａ ｕ ｆ ｗ ｐ Ｌ ｆ ｗ ｐ ｍ Ｉ
ｆ ｾ ｃ ｍ = ａｾｉｾｬｃｆｾｃｍＫａｗｆｍＬｆｾｈｍＩ
ｆｾｃｔ ｾ ｦｾｃｈ + ｆｾｃｐ
















ｓ ｾ ｔ Ｈ ｊ Ｉ = F&P(J)*SPFTKCJ)
ｆ ｔ ｾ Ｈ ｊ Ｉ I:: FGP(J)
LSFTeJ) I: LSFTKeJ)*FTSCJ)
ｆ ｔ ｾ Ｈ ｊ Ｇ = ｆｆｔｾＨｊＩＪｆｔｓ･ｊＩ
Fn i ( J ) eFT G( J) * (1 • 0- xｾ ML F (J) )
FSRPC(J) I:: ｆｔｎＨｊＩＪｬｾｾｈＮｾＯｐｏｐ
ｖｴｌｐｃｾＨｊＩＺ ｆｳｾｲｴＨｊＩＪｃｌｋＨｊＩ
VPTPCR(J)= ｾ ｓ ｒ ｐ ｃ Ｈ ｊ Ｉ Ｊ ｐ ｔ ｋ ｃ ｊ Ｉ Ｏ Ｑ Ｐ Ｐ Ｎ Ｐ
CLPCR : CLPCR + VCLPCR(J)












ｐｔｦ｛ｾ = (PfR + ａｉｄＩＮＱＰｖＮｾＮＰＯｐｏｐ
FAlOR = AIP/PTR
'1pe : If/POP




OPT:! . fTN 4.4+RCI
SPTPC & AM4XICFTPCR - pTPCN,0.0)
UP1PC = ａｍａｘＱＨｐｔｐｃｾ - PTPCR,0.0)





II c IYR • ISTAT • 1
ｄｾｕｆｖＱＨＱＬｉｬＩ ｾ SUAF
owlJ F l' 1 (2, I 1) = P ｾ P F
UkUFG1(3,II) = ZPHG
DkUFOICiJ,II) = GRPH








































fUNr.TION PMCIF 74/74 fTN ＴＮｾＫｒＴＰＱ
c
REAL FUNCTION PMCIF(YNAPC,IREG'
Ph CIF = rc. 17373 b 1*AL 0 (, P' NAP C) + 1.4
ｾ Ｂ ｬ ｌ ｊ ｾ ｎ
tNLi





Rf::AL ｆｌｊｾｃｔｉｏＧＢ XLVPLF(SLVAR,l REG)
1 F ( S L 1/ A!\ - 1. '" ) 1 (.' , 1(' , 2 0
H1 )(LvPLF: ｓ ｌ ｜ ｬ ａ ｩ ｏ ｩ Ｏ ｬ ｬ ｾ Ｂ ｾ Ｇ + L.9 .
\;0 TO 3 (3





Ｑ Ｔ Ｑ Ｑ ｾ
c
ｾｅａｌ FUNCTION ｐｔｾｾｆＨｙｐｃＬｬｒｾｇＩﾷ
1 ｾ ( I ". r. (; • t ｾＮ 9 , r. G TU :s :;
ｈＨＢＢｾｬＭｏＮｴＮＵｬＩ 1C',1-).!5
1;:! Pi ｩ ﾷ Ｌ ｾ Ｚ F = 1. U
loL' TL· i.lC
15 ｘ ｾ ｾ ｌ ｐ : 1,0 - 3.58/CYPC-0,13006)
1F ():.I ELP ) ? eo , Ｒ［ｾ , 3 ｾ
Ｒｾ ｦｔｾｾｆ : 1.0 + ＨｂＰＮｾＪｅｘｐＨｘｾｴｌｐﾻＯＴＴＮＰ
GO H· 'lO
30 ｐ ｔ ｾ ｾ ｆ • 1,0 + ｂｾＮ･ＯＴＴＬＰ
GO TO 40
Ｓ ｾ PTNMf :I 1,0







;,: t l. L r to L .. , ! t. L f': , • :, :; ｾ , \- I I Af I( , 1AF V
l; I ｾＢＬ f ｾ ｾ r r " ｾｾＬ (; S l. ... ( 1 j )
I;' I 'J t " ｾ I C" - ｾ ;"._ ｾ :.., , J .' 1 ) I i) ｾ Ｇ ｬ ｩ F[ 1 ( 1 1 I 1 .' 1 ) I r" ｾｩ l C2 ( h I 1n1 ) , D1'/ UL. A".J ( q , 101 )
1 I !' ,.;, 1.\ F- r 1 (1: I 1 . 1 " .., ｾＺＺ［＾ ( 7 I 1;' 1 , I i):": L' ｾＺ :5 ( ｾ , 1 l 1 ) I f,l RL!"- J '" ( 1 ｾＺＱ , 1(11 ) ,
ＲｩＮＱＬＢＬｕｐｾＱ (h, 1:1) Ｌ ｕ ｾ ｕ ｐ Ｂ Ｇ ［ ＾ Ｈ ｾ ｉ 101) ,LJ k UP toi3(7, Ｑ ｾ Ｑ Ｉ ,IIOAME(12)
COM M0 III I [) ..< u r: l< I r; ;< L' POP, LRUE C1, r, f.( lJ EC2 , Dｾ ULAN, 0RUFO 1 ,
1Li lot UFO 2 , 0 ｾ LJ ｾ 0 3 , C, ,,'l' F Co ｾ , Dl\ UPR1 , n ｾ up;./ 2, !) ｾ Up ｾ 3 , ｾ A /'1 E














IF(!VR-lSTAT) ｬ ｃ Ｌ Ｓ ｾ Ｌ Ｓ Ｐ
Ｑ ｾ TPF c ｓｕａｆＯｾｘｐｆ
GO TO Ｑｾ･Ｎ




ｾ ｓ ｖ = FwT*PXFS*PXK
VA = ｇｒｖＫｾｇｖＫｌｖｖＫｆＵｖ
YAPC=VA/POP
lPF = 5UAf/ PXPF
ｔｦＨｦｃｌｒＮｬＮｾｆﾷＱｾＩ ｡･ＬｵｾＬＳＵ
35 CCLDH = ｾ＼ｃｌｏｈＨｆｃｌｾＬｉｒｴｇＩ
GO TO 5Q!


























IJTXq .. ｾ I: PT)'9/PTR
ｐ ｔ ｘ Ｇ Ｑ ｓ ｾ = ｴＱｪＮｾ








ｅ ｾ ｚ = ｔｐｆＪｅｎｚｐｌｾ
ｾｾｌｆｒ = ｃｌｆｃｒＪｐｏｐＯｅｎｚＯＱＰｾ･Ｎｾ
II = ｉｙｾ - ISTAT + 1
ｏｾｾｾｾｬＨｬＬｉｬＩ : PXLVP
uiolUPhl(2,11) :: GIo?V
ｏｒｵｐｾＱ (3,10 :: Nr,V
ORUPf.,'! (£I, II) :: SLVV
Dh'LlPR1 (5,11) • LV\!
ｄ ｾ ｌ ｊ ｐ ｒ ｬ (6, II) :: FSv
ｏ ｒ ｕ ｾ ｾ Ｒ Ｈ Ｑ Ｌ ｉ ｉ Ｉ :: FDHV
DPUPR2(2,II) :: fOMAR
ｄｾｕｐｾＲＨＳＬｉｉＩ • FDMVR









ｄ ｾ ｕ ｐ ｾ Ｓ Ｈ Ｑ Ｌ ｉ ｬ Ｉ • PTXQSR
PXPTM ｾ ｐｘｐｔｍＪＨＱＮｾＫｒｐｘｐｔｍＮＩ
PXK :: ｐｘｾＮＨｬＮｾ + RPXPK)








ｾｴａｌ ":\)'-";C1 ION XKCl..Dt-I(Fr.LR, ｬｾｴｇＩ
ｦｾ 0 T[i ( 1 ｾ i, ? ｲｾ y' , 2 / ｾＢ , ＢＨＭｾＺ , ? ｜ｾｾＩ , 20 !i\ , 2 ｾ e , 2e(', , 9 ｾＱＡｾ , 9"0' IRE. G
1? :, H ('-'. h;, -I- r 1I" J 12 ｾ , 1 u" , 11.4 \A.
12'/1 Xt<CLL:H = ｾｾＮＱ
GO TO ＲｾｾＰ
140 ｉ ｆ Ｈ ｾ Ｎ ｜ Ｍ ｆ ｃ ｌ ｒ Ｉ Ｑ Ｖ ｖ Ｌ Ｌ Ｑ ｾ ｾ Ｌ Ｑ ｾ ｾ
Ｑ ｨ ｾ ｘ ｋ ｃ ｌ Ｈ Ｉ ｾ = ＭＨＲＮＲＪｆｃｌｎＩＯｾｵＵＵ + 2.3 + 0.22/0.55
ｬ ｾ ｏ TO Ｒ･Ｇｾ［Ｉ
lA0 ｸ ｾ ｴ ｌ ｏ ｈ = ＨＲＮＳＫＨｾＮＱＭｆｃｬＮＮｒＩＪｬ｢Ｎ･Ｉ
GO TO ＲｾｾＰ
Ｒｾｾ XKCLuH ｾ 1.2 Ｋ Ｘ Ｎ ｾ Ｎ ｅ ｘ ｐ Ｈ Ｎ ｬ ｢ Ｎ Ｘ Ｗ Ｊ ｆ ｃ ｌ ｒ Ｉ
l;O TO ＲｾＰｾ
900 ｉ ｆ Ｈ ｾ Ｎ ｬ Ｍ ｆ ｃ ｌ ｒ Ｉ 910,910,920
910 XKCLDH = ﾷＰＮＳｾＪｆｃｌｒ + 0.155
GO TO ＲｾＰ
ＹＲｾ ｉｆＨｾＮｾＵＭｆｃｌｒＩ 930,93e,9 40
931{' ｘｋｃｌｐｾ = -S.6.FCLR + 0.&8
GO TO Ｈ＿ｾＰＰｬ
ＹＴｾ IFeV.?3-FCLR) 950l,9S0,9&0
950 ｘ ｾ ｃ ｌ ｄ ｈ =-25.0.FCLR + 1.bS
GO TO ＲｬＧＡＰｾ
Ｙ｢ｾ IFe0.01-FCl..R) 970,970,980
970 XKCLDH : ＭＱＰｾＮ･Ｎｆｃｌｒ + 4.05
GU TO Ｒｾ･Ｐ
9R0 XKCl..DH • ＭＹＷＰｾＮｾＪｆｃｌｒ + 100.0






ｓ ｕ ｧ ｾ ｏ ｕ ｔ ｉ ｩ Ｇ ｊ ｦ ｟ ｐ ｾ ｕ ｃ ｉ ＼ (MAlCIYR)
C ｏｒｵｃｾｐｾｏｇｾａｍｍ ｲｕｾｾ FOOOANALYSIS PACKAGE
DJ ,1 ｾ N ｾ I ni'J n;;.: UP lJ P ( Q , 1 '!' , ) , D ｾ U'". C, ( 11 , 1 ｾ 1) , 0 ｾ UEC2 ( H , UJ 1) ,DR ULAN ( ｾＬ 101
1 , IJ /1 U F- r, t ( 1?, , 01 1) , f) r; ｾ ,F 0 '2 ( 7 , 1" , ) , DR LJ FC3 ( b , 1 Ｈｾ 1 ) , L} fo< LJ FL) 1.+ ( 10 , 1" 1) ,
2'.1 ｾ ,,.' P 1-, , (11, 1;' 1) , lip, LI P"'l' ;: ( b , 1d1) , iJ ｾ UPI< 3 ( 1 , 1:t; 1) , f'l A, Mt: ( 1 ｾＩ , Ft:. L0 C5 , 51 )








!f-(NDRLJO) .NE. 1) GD TO 235
GO TO(1,2,3,4,5,b,7,B,9,11,12,10,13,14,15,16,17,18,19,21,22,23),1,
1 ｾｒｉｔｅＨｱＬＱＳｊｏＩ (NAME(J),J c l,12)
ｗ ｒ ｉ ｔ ｅ Ｈ ｱ Ｌ Ｑ Ｓ Ｒ ｾ Ｉ
uO 20 Jcl,.JJ
IVfo( = 191(1 + J
ｾｯｊｦＨｬｔｅＨＹＬ 1310) IYR, (ORUPOP(L,J) ,L-l,9)
2'" ｣ ｮ ｩ ｾ ｔ ｉ ｎ ｕ ｅ
GO TO 235
2 ｷｾｉｔｅＨｑＬＱＵｾＵＩ (NAMECJ),J a l,12)
ｾ ｒ ｉ ｔ ｅ Ｈ ｱ Ｌ Ｑ Ｓ Ｓ Ｐ Ｉ
01') 30 J=1,JJ
IYf.{ : 1914+J






IYR • ｬｱＷｾ + J
WRlTE(9,1360) IYR, (DRUEC2(L,J) ,L a l,8)
40 CONTINUE
GO TO 235
'I ｾ ｾ ｉ ｔ ｅ Ｈ ｱ Ｌ Ｑ Ｕ Ｒ ｾ Ｉ CNAME(J),J=1,12)
ｾ ｉ RITt CQ , 13 70 )
DO 50 J=l,JJ
IYIoi = 191'1+J
ｾ ｒ ｉ ｔ ｾ Ｈ Ｙ Ｌ Ｑ Ｓ Ｘ Ｐ Ｉ IYR,(DRULAN(L,J),L c l,9)
5'1 C.ONTINUE
GO TO 235
ｾ ｾ ｒ ｉ ｔ ｦ Ｈ ｱ Ｌ Ｑ Ｕ Ｓ Ｐ Ｉ CNAME(J),J=1,12)
>'IRITE (9.1390)
00 ｍ ｾ J=l,JJ












Ｕｾｾｒｏｕｔｉｎｅ DRUCK ＷＴＯＷｾ OPT=!
--75-
7 ｾｒｉｔｅＨｱＬＱＵＵｾＩ (NAME(J),J e t,t2)
vi;'I' I TE. ( '1 , 1in ｾ )
!)U ｾ ｃ Ｇ .J=l,JJ
IY,<: lqllJ+J
i',;,-lTF (4,140V") ｉ ｖ ｾ Ｌ eORuF03(L,J) ,Let,h)
Ｘ ｾ ｃ ｏ ｉ Ｇ ｾ ｔ III,/UE
ｲｾｯ T('I 235
a ｷｾｬｔｅ･ｱＬＱＵＶＰＩ (NAME:J),J=I,12)
1'1 R1Tt Cq , 1 t! lJ, ｾＬ )






ｩ ｾ ｫ ｉ ｔ ｆ Ｎ e'1, Ｑ｡ＵｾＩ
00 1l?l0 J=l,JJ
lYH = 1cH4+J
ｾ ｾ ｉ ｔ ｾ ･ ｱ Ｌ Ｑ Ｔ ｾ ｾ Ｉ ｉ ｙ ｒ Ｌ ･ ｄ ｒ ｕ ｐ ｒ Ｑ Ｈ ｌ Ｌ ｊ Ｌ Ｌ ｾ ］ ｉ Ｌ Ｆ Ｉ




00 Ｑ Ｑ ｾ J&1,JJ
ｉ ｖ ｾ : 1q74 + J
ｗｒｉｔｅＨｱＬＱＴｾｾＩ lYR,CDRUPR2eL,J),L.l,&)
110 c0 ｬｾ TIN lJ E
GO TO 235
12 wRITECQ,1590) (NAMEeJ),J-t,12)
ｙ ［ ｒ ｉ ｔ ｾ ･ ｱ Ｌ Ｑ Ｔ Ｑ ｾ Ｉ
DO 120 J=l,JJ





ｾ ｒ ｉ ｔ ｴ Ｈ Ｙ Ｌ Ｑ ｴ Ｑ Ｘ ･ Ｉ
DO 125 J=l,JJ
nR l: 1974 + J
ｗｒｉｔｴＨｱＬＱｴＱｾＲＩ IYR,(ORUEC1(L,J),L a a,11),(ORUF01(L,J),L.9,10)
125 ｃ ｏ ｾ ｔ ｉ ｎ ｕ ｅ
GO TO 235
13 ｷｾｉｔｅｃｱＬＳｾＰＰＩ (NAMEeJ),J=I,12)
ｬ ｯ ｊ ｒ ｉ ｔ ｅ Ｈ ｱ Ｌ Ｓ ｖ ｬ ｬ ｾ Ｉ










,\ KIT f (g , ＳＮｾ ｾ 0 )
i) (l 1 1J ｉｾ J:I' 1 , ｾ 1
FtLO(l,J) : DRUPOP(6,J)
-76-
,.: " ..,l:.;uTI\oE ｏｾｕｃｋ 74/7iJ OPT=l FTN ＴＮＴＫｾＴＰＱ
ｆｴｌｬｾＨＲＬｊＩ • DRUPOP(7,J)
fI:L()(3,J) = ｄｾｬｊｐｏｐＨＸＬｊＩ
I-fLf)(4.l,J) • ｾＬ •e
rtLl)(5.J) : 0.0
ｾ Ｚ Ｎ ｬ ｾ Ｂ Ｇ ｜ C:"\ T I ｾｌＡｅ
tALL ｾ ｉ ｌ ｄ Ｈ ｉ Ｍ ｅ ｌ ｬ Ｉ Ｌ Ｓ Ｇ
f,O To 235
15 ｾ ｒ ｉ ｔ ｅ ｃ ｱ Ｌ Ｓ ｾ Ｂ ｾ Ｉ ｃ ｎ ａ ｾ ｅ C.;) ,J=I, 12)
l/o!io(ITt: Cq,31?'50)
I) 0 1t;e\ J=1,51
FE. LI) ( 1, J ) : DRUEC1(3,J)




150 ｣ ｯ ｲ ｾ ｔ I NUE
CAI.L BILl) (FELD, 4)
GO TO 23S
16 ｷｒｉｔｲＺＺＨｱＬＳｖＺ｢ｾＩ eNAMEeJ),J a l,12)
,'" RITt Cq , 3010)
\)U 160 J:::1,51
n.I-.D (1, J) I: DRUEC2(I,J)


















18 ｾ ｾ ｾ ｉ ｔ ｅ ｃ ｱ Ｌ Ｓ Ｑ ｾ ｾ Ｉ (NAME(J),J IZ 1,12)
WRIH.(Q,31H1)
1)0 180 J=1,51
fELI)(1,J) = [HWFD3 (1, J)
FF. L. I) ( 2 , J ) I: DRlIHl3 C2, J,
ff:Lf)(3,J) I: [)RUF01(5,J)





19 i."RITl:.(<1,312l{1) (NAME (J), J=1, 12)
I'/RIH C9,313Ql)
ou 190 J E 1,51
Ft t. f) ( 1, J )
=
f)RUFOQ(S,J)
FE:.U) (?, J) = I) q UFO It ( 1 , J )
F i: t. I) (3 , J J = ORUI-04(3,J)
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1q;;, t [) f, T I r-.. Ut
CALL ｾｬｌＸＨｆｾｬｏＬＴＩ
GO TL 23:;







ｉ ｆ Ｈ Ｓ ｐ ｔ ｐ ｃ Ｎ ｇ ｔ Ｎ ｾ Ｉ ｲ ｾ ｌ ｄ Ｈ Ｓ Ｌ ｊ Ｉ II SPTPC
FELD(4,J) = c?5.12l
FELD(S,J) = ｾＮＰ
2 ｾ･ CDr.. TItWE
CALL BIlDCFELO,4)
GO fO 235
2? ｷ ｒ ｉ ｔ ｅ ｃ ｱ Ｌ Ｓ Ｑ ｾ Ｐ Ｉ (NAMEeJ),J c l,12)
wRITr:.C9,317V')





















131 0 F[1 ｾ 11 AT(11i , I IJ , 8)( , q F12.6)
Ｑ Ｓ ＿ ｾ FORMAT(lH0,12X," POP
1 MORT ｃｾｒ
ＱＳＳｾ FORMATCIH0,24X," CA
1 VAX VNA YPC
13a0 FORMAT(lH ＬＱｾｘＬｉＴＬＱｖＮｘＬＷｆｬ＿｢Ｉ
1341 FOkMAT(lH Ｌ Ｑ ｾ ｘ Ｌ ｉ Ｔ Ｌ Ｑ ｾ ｘ Ｌ Ｗ ｆ ｉ Ｒ Ｎ Ｔ Ｉ
1350 ｆ ｏ ｈ ｈ ａ ｔ Ｈ ｉ ｾ Ｐ Ｌ Ｑ Ｗ ｾ Ｌ ｾ J
lIMN lAP IALV
ＱＳＶｾ ｆｏｾｍａｔＨＱｾ ,bX,Iu,7X,8F12.S)
1370 ｆ ｏ ｒ ｾ ａ ｔ Ｈ ｬ ｈ Ｐ Ｌ Ｑ Ｒ ｘ Ｌ Ｂ CLGR
1 ｃｌｾ CLR TLLS
13R0 ｆｏｈｍｾｔＨｴｈ ,aX,I4,aX,8F12.b,3X,EI2.b)
1385 ｦ ｏ ｾ ｍ ａ ｔ Ｈ Ｑ ｾ Ｌ ＿ ｹ Ｌ ｉ ｡ Ｌ ｾ ｸ Ｌ Ｑ ｾ ｆ Ｑ Ｒ Ｎ ｢ Ｉ
Ｑ Ｓ Ｙ ｾ ｆ ｏ ｾ ｍ ａ ｔ Ｈ ｬ ｨ Ｐ Ｌ Ｒ ｾ ｾ Ｌ ｾ SUAF
1 GRGP NGGP
...:T ｰｾｅ DRUCk Ｗ Ｔ Ｏ Ｗ ｾ
-78-
fTN 4.4+R401 75/VJ81
Ｑ Ｔ ｾ ｬ ｚ Fllfo(I"IAT(1H ,16)(,I4,BX,5F12.4,3F'12.6)
ta01 ｆ ｏ ｾ ｍ ａ ｔ Ｈ ｬ ｈ Ｌ Ｑ Ｒ ｾ Ｎ ｉ Ｔ Ｌ ｾ ｘ Ｌ ｆ Ｑ ＿ Ｍ Ｎ Ｕ Ｌ ｆ ｬ ＿ Ｖ Ｌ ｆ Ｑ Ｒ Ｎ Ｓ Ｌ ｆ Ｑ Ｒ Ｎ Ｖ Ｌ Ｓ ｆ Ｑ Ｒ Ｎ Ｔ Ｌ ｆ Ｑ Ｒ Ｎ ｢ Ｉ
14n? ｦ ｕ ｾ ｍ ａ ｔ Ｈ ｬ ｈ Ｌ ｬ ｨ ｾ Ｌ ｉ ｡ Ｌ ｂ ｸ Ｌ Ｓ Ｈ ｾ Ｑ Ｒ Ｎ Ｔ Ｌ ｆ Ｑ Ｒ Ｎ ｢ ﾻ Ｉ "
ＱＴＱｾ ｆｏｾｍａｔＨｬｈＰＬｾｾｘＬＢ YNAPC ｐｾｴｉ CAPH PTFC
1 FA ZPHG GRPH ",1) "
ＱｾＳＰ ｉＭＢＢｏｉｯＨＧＱａｔＨｬｈｾＬＳＰＩｃＬＱＱ ｆｾｔ ｾｌｖａ SLV,.,A SLVAR
1 LVPLM I-LV ",1)
Ｑ Ｔ ｾ ･ ｾ ｕ ｗ ｍ ａ ｔ ｻ ｬ ｈ ｾ Ｌ HX," PTR PTPCR OPT OPTPC
1 PTN PTAR PTAPCR PTPCSN PTPCDR SPT
2 ",1)
1450 FORMATC1H0,30X," PXLVP GRV NGV SLVY
1 LVV FSV ",1)
14 ｾ 0 F0 ｾ 11 AT C1Hｾ , 3 Vl X, " f 0 MV FDMA ｾ F0 MYR F0MMR
1 M PXPTM ",1)
Ｑ Ｔ Ｗ ｾ ｆ ｏ ｾ ｾ ａ ｔ ｻ ｬ ｈ Ｐ Ｌ ＿ ｇ ｘ Ｌ Ｂ FDXV FDXAR FDXYR fDX9YR
1 Ft)lt9AR ｐ ｔ ｾ Ｙ ｒ ｒ PTX9SR", I)
1480 ｆ ｕ ｾ ｍ ａ ｔ Ｈ Ｑ ｈ ｾ Ｌ Ｓ Ｕ ｘ Ｌ Ｂ ｉ ａ ｓ Ｂ Ｌ Ｗ ｘ Ｌ Ｂ ｉ ａ ｋ ｓ Ｂ Ｌ Ｗ ｘ Ｌ Ｂ ｔ ｅ ｃ ｈ ｎ Ｎ ａ ｉ ｄ Ｂ Ｌ Ｒ ｘ Ｌ Ｂ ｔ Ｎ ａ ｉ ｏ Ｏ ｓ ｕ ａ ｆ Ｂ Ｌ Ｔ ｘ Ｌ
1 liFO 0D AI ()" , 3)( , II F• AI I) I fJ TRII )
1505 ｾ ｏ ｫ ｍ ａ ｲ Ｈ ｬ ｈ ｬ Ｌ Ｑ Ｒ ａ Ｒ Ｌ Ｓ Ｐ ｘ Ｌ ｾ ｃ ａ ｐ ｉ ｔ ａ ｌ II)
1 ｾ 1" FUk 11 ATC1 ,",1 d 2 A2 ,oS r x, 'J NVESTt1 EN Til)
15?0 ｆ ｏ ｾ ｈ ａ ｔ Ｈ Ｑ ｈ ｬ Ｌ Ｑ Ｒ ａ Ｒ Ｌ Ｓ Ｐ Ｉ Ｈ Ｌ LAND INDICATORS")
153e ｆ ｕ ｫ ｍ ａ ｔ Ｈ ｬ ｈ Ｑ Ｌ Ｑ ＿ Ｖ Ｒ Ｌ Ｓ ｾ ｘ Ｌ AGRICULTURAL PRODUCTION")
ＱＵｾｾ ｆｕｾｍＧｔＨｉｈｬＬＱＲａＲＬＳＰｘＬ ｖｉｾｌｏＢＩ
155 ｾ F0101 A 1 U H 1 , 12 A ? , 3V l(, L I V E:. SToe K AND F ISH II)
Ｑ Ｕ ｢ ｾ ｆ ｏ ｾ ｈ ａ ｔ Ｈ ｬ ｈ ｬ Ｌ Ｑ Ｒ ａ Ｒ Ｌ Ｓ ｾ ｘ Ｌ PROTEIN ｉｾｄｉｃａｔｏｒｓＢＩ
ＱＵＷｾ ｦｏｫｈａｔＨｴｈｬＬＱＲａＲＬＳｾｸＬ ｐｒｉｃｉｾｇ ")
Ｑ Ｕ Ｘ ｾ ｆ ｏ ｒ ｍ ａ ｔ Ｈ ｬ ｈ Ｑ Ｌ Ｑ Ｒ ａ Ｒ Ｌ Ｓ ｾ ｘ Ｌ IMPORTS II)
1590 ｆ ｏ ｒ ｍ Ｔ ｔ Ｈ Ｑ ｈ Ｑ Ｌ Ｑ ｾ ｢ Ｒ Ｌ Ｓ ｾ ｾ Ｌ EXPORTS ")
1b0;z, ｆｏｈｍａｔＨｬｈｬＬＱＲＮａＲＬＳｾ｜ＨＬ 'SHIFT AND AIO II )
3 ｾ ｾ ,l FD!o( riA Tn ti 1 , 1? A2 , 40 X, PO fJ LJ L. I NDIe ATOR 5 II )
ＳｾＲＰ ｆｏｾｈａｔＨｬｈｬＬＱ＿ＮａｾＬＴＰｘＬ POPUL. GROwTH INDICATORS")
30li0 FO""/-1ATCtH1,12A2,a0x, ECm". It\iDICATORS II )
ＳｾＦＰ ｆｏｗｍａｔＨｬｈｬＬＱＲａＲＬｑｾｘＬ ｉｎｖｅｓｔｍｾｎｔＢＩ
ＳＰＸｾ FORMATC1Hl,12A2,A0X, LAND INOICATORS")
ＳＱＰｾ ｆｏｒｍａｔＨｬｈｬＬＱＲｾＲＬｵｾｘＬ FUOn ｐｒｏｄｕｃｔｉＰｾＢＩ
3120 ｆ ｏ ｒ ｍ ａ ｔ Ｈ Ｑ ｾ Ｑ Ｌ Ｑ ｾ ａ Ｒ Ｌ ｵ ｾ ｘ Ｌ PROTEIN INDICATORS")
ＳＱＴｾ ｆｏｾｈａｔＨＱｈＱＬＱｾａＲＬｑＰｘＬ PROTtIN PER CAPUT")
ＳＱＶｾ ｆｏｗｍＮａｔＨｬｈＱＬＱＲａＲＬＴｾｘＬ IMPORTSII)
31h5 ｆ ｏ ｾ ｍ ａ ｔ Ｈ Ｑ ｈ ｬ Ｌ Ｑ ｾ ａ Ｒ Ｌ Ｔ Ｐ ｘ Ｌ ExPORTS")
3010 ｾ ｏ ｾ ｍ ａ ｔ Ｈ Ｑ ｈ Ｐ Ｌ ｬ ｉ ｦ ｊ ｏ ｐ D t SCAL.FACT. D 20.0) , BAB • 2 , TOT. 3 , TOTl
15 = I.l ")
Ｓ ｾ Ｓ ｾ ｆ ｏ ｲ ｭ ａ ｔ ｃ Ｑ ｈ ｾ Ｌ Ｂ ｃ ｂ ｒ = 1 , COR. 2, CGR = 3 It)
3050 ｆ ｏ ｾ ｍ ａ ｔ Ｈ Ｑ ｈ Ｐ Ｌ Ｂ Y • 1 , VA • 2 , VAX = 3 , YNA : 4 II)
Ｓ ｾ Ｗ ｾ ｆ ｏ ｾ ｍ ａ ｔ Ｈ Ｑ ｈ ｾ Ｌ Ｂ I a 1 , IA : 2 , INA = 3 , IR : 4 , IMN • 5 ")
Ｓ Ｐ Ｙ ｾ ｆ ｏ ｾ ｍ ａ ｔ Ｈ ｬ ｈ Ｐ Ｌ ｉ ｉ ｃ ｌ ｄ = 1 , CL = 2 , CLGR = 3 , CLW = ｾ , CLR = 5 q)
3110 ｆ ｏ ｾ ｍ ｾ ｔ Ｈ ｬ ｨ Ｐ Ｌ Ｂ ｆ ｗ ｔ • 1 , SLVA = 2 , GRGP • 3 , NGGP • 4· II)
3130 ｆ ｏ ｾ ｍ ａ ｔ Ｈ Ｑ ｾ Ｐ Ｌ Ｂ ｐ ｔ ｎ = 1 , PTR = ｾ , OPT = 3 , SPT : 4 ")
Ｓ Ｑ Ｕ ｾ ｆ ｏ ｒ ｾ ａ ｔ Ｈ Ｑ ｈ ｾ Ｌ Ｂ ｦ ｊ ｔ ｐ ｃ ｒ = 1 , PTAPCR • 2 , DPTPCCSPTPC) = 3 , PTPCN(BASI
1S ｾａｌｕｴＺＩ • a II)
3170 ｆ ｏ ｾ ｍ ａ ｔ Ｈ Ｑ ｾ ｾ Ｌ Ｂ ｆ ｄ ｍ ａ ｒ • 1 , FDMVR : 2 , FOMMR • 3 ")
Ｓ Ｑ Ｗ ｾ ｆ ｕ ｾ ｍ ａ ｔ ｃ Ｑ ｈ Ｐ Ｌ Ｂ ｆ ｄ ｘ ａ ｒ ｾ 1 , fDXYR = 2 II)
Ｘ ｾ ｾ ｾ ｆ ｏ ｾ ｈ ａ ｔ Ｈ ｴ ｈ ｬ Ｉ






ｓ ｕ ｾ ｒ ｏ ｕ ｔ ｉ ｎ ｅ ｾ ｉ ｌ ｄ Ｈ ｅ ｉ ｾ ｇ Ｌ ｾ ｒ Ｉ
ｄ ｉ ｍ ｅ ｎ ｓ ｉ Ｐ ｾ fELOelr,?),EING(5,51),ZC51),CL(5)
[J AT A eLI" tn, •• ｾ II , II 3 II , II t.l" , " c; II /
ｄｾｔａ ｓｔｾＯＢＭＢｉＬｾｌＯｉｉ "1,SPA/ II I II /
1. :', A)( II t: 1 ＯＮ［ｾ ( 1 , 1 )
(M I!. = ｾ /c-\ AII
00 liC J=I,51
OU Ｑｾ I II 1,5
I II ｸ ｾ ｾ ｾ • ｾｉｎｇＨｬＬｊｊ
IfCx .ll. ｾ Ｉ ｾ ｍ ａ ｘ K EINGCl,J)
X a ｘｍｉｾ • EING(I,J)
ｉ ｆ Ｈ ｾ .GT. e) ｘ ｾ ｉ ｎ ｾ EING(I,J)
10 CONTINUE
H (IniAl( ,NE. XMIN) GO TO 15
ｬ ｾ Ｈ ｘ ｍ ａ ｘ .cQ. ＰＮｾＩ XMAX • 1.0
x ｾｾ A)( II )( MIN + ｾＮ 5 '* A!3 5 ex MAX)
XMIN II Ｉ Ｈ ｍ ｉ ｾ • 0.S*ABS(XMAX)
15 DIFF II XMAX • XMIN
SPk = ｄｉｦｆＯＵｾＮＱ､len • ｘｾＧａｘ
00 Ｒ ｾ '" II 2,51




l.H,J El0 K II 1,51
NZ :I "JZ + 1
IF (NZ .EQ. 51) GO TO 5e
DO 40 11 II 1,102
Ｔ ｾ rE.LO(11) II Bl
00 45 11 II 2,102,10
45 Ff.LO(Il) II SPA
GO TO b0
se DO 55 11 • 1,102
5S ｆ ｾ ｬ Ｎ ｏ ｃ ｉ ｴ Ｉ II STR
NZ II 1 .
&0 CONTINUE
FEl.[)(t) = Z(K)
DO 70 I II Ｑ Ｌ ｎ ｾ
M :I Ql
1)0 &5 J II 1,50
M II M + 2
XHELP II ( £ING(I,J+1) + ｅｉｎｇＨｉＬｊﾻＯＲＮｾ
A = EINGCI,J) • l(K)
IF(A .IT. -Y) GO TO &3 ｾ
IF(A .GT. Y) GO TO b3
ｦ ｾ ｉ Ｎ ｄ Ｈ ｍ Ｉ II CL(l)
&3 A II XHELP • ｚＨｾＩ
IF(A .LT. -V) (;0 TO &5
If(A .GT. V) GO TO b5
FF. L f) C'" +1) ;: CL (I )
&5 CUNTINUE
A • tINGeI,51) - ZeK)
!f(A .LT. -'0 GO TO 70
ｉ ｾ Ｈ ａ .GT. Y) GO TO 70
ｆｲＮｌｏＨｬｾ＿Ｉ : CL(I)
7nco ｬ ｾ TIN UEo
SUOPOIJTlfl.JE 811.0 74/74 OPT=1
-80- FTN 4.4+R401
80 ｾ ｾ ｉ ｔ ｾ Ｈ ｱ Ｌ Ｑ Ｐ ｾ Ｐ Ｇ (FELD(J), ｊ Ｎ ｬ Ｌ Ｑ ｾ Ｒ Ｉ
ｷ ｾ ｬ TI:: (9, HH0)
c
C
1 0 r.1 Ｌｾ F () I'i ;.' A T ( , )( , t. 1 1 • a , 2 ｾ , 1.: 1 AI)
1.[. 1 ',) i' U" r', A T ( 1eX, II 19 7:- " , 1 X, '1 ｾ \,j ,; , b X, 'I 85









ｄ ｬ ｲ Ｎ ｬ ｾ ｓ ｉ ｏ ｎ AIOT(11',AIDF(11)
ｃ ｏ ｍ ｍ ｇ ｾ IAInl AIDF,AIDT,MAXIYR
)t = ﾫｬｖｾﾷＱＹＷＵＩＪＱｲＮＮｖｊＩＯＨｉＱ｢ＮｘｉｖｆｴＭＱｃｈＵＩ
I u ｾ I ｾｾ T ( )t ) + 1
lu ｾ IU + 1




ｾ ｵ ｎ ｃ ｔ ｉ ｏ ｾ TAILl 74174
ｫ ｾ ａ ｌ FUNCTION TAIOlIYR)
ｮ ｉ ｬ Ｇ ｾ ｅ ｎ ｓ ｉ ｏ ｎ AIOT(11),AIDFC111
ｃ ｏ ｍ ｾ ｏ ｾ /AIO/ ａ ｉ ｾ ｾ Ｎ ｢ ｴ ｮ ｔ Ｌ ｍ ａ ｘ ｉ ｙ ｒ
• : ((IYR_1Q75l*1 0 .e)/C MA XIYR-197S)
1U sIr" T PI) • 1
10 • lU .. 1
TAID • AIOTCIU)*CIU • X ) • AIDTCIO)*CX • 1 • lU)
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